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Description 

[0001] The present invention relates to a novel 1-[(1-substituted^-pipcridinyl)mcthyl]-4-piperidir)c derivative exhib- 
iting a potent agonistic activity on serotonin 4 receptors (hereinatter, occasionally refen-ed to as 5-HT4 receptors). 
[00021 More particularly, the present invention relates to a i.t(l-substituted^-piperidinyl)methylH-pipendine deriv- 
ative forming an amide with a 4-amino-5-halogenoben2oic acid or a 4-amino-5-halogeno-2.3Klihydrobenzolb]furan- 
7-carboxylic acid, a process for the preparation thereof, a phamiaceutical composition containing the same, ana an 

intennediate therefor. ..... ^ c ut ^r^tnr an 

[0003] W093/1 8027 discloses compounds, including benzimidazolone derivatives, which have 5-HT4 recepior an- 

^004^ VVa-95-26953 Publication discloses that the compounds of the following formula (P-1). etc. have selective 
antagonistic effects on 5-HT4 receptors, and are useful for the prophylaxis or treatment of various gastrointestinal 
diseases, etc. 

Ri^Y^ C0NH-(CH2)i5^N-lCH2)p-B (P-D 

wherein Ri is a halogen atom. is a lower alkoxy group, etc.. m is 1 or 2. p is an integer of 1 to 6. B is a group of the 
formula: 

-N{R4)-Xi-R5. 



-N(R4)-X2-N(R6)(R7). 



-Xi-N(R8)(R9). 



or 



-Het 



{Xi is CO CS or SOj, is CO or CS. R4 is a hydrogen atom, a lower alkyi group, etc.. Rg and R7 are a lower 
alkyi group etc', or Rg and R7 may combine together with the adjacent nitrogen atom to form a ring, Rg and Rg are a 
lower alkyi group, etc.. or Rg and Rg may combine together with the adjacent nitrogen atom to fomi a ""9. Het js a 
or 6-membered. mono- or bicyclic heterocycle group having an amide or urea in the nng and having 1-5 heteroa^om 
(s) selected from oxygen atom, sulfur atom and nitrogen atom, and the definitions for some ^^^^^^^^^^^^j;! P)"^^^ 
00051 The compounds of the present invention of the formula (I) as mentioned below are distinguished from the 
compounds of the formula (P-1) having an amide-bond and a piperidine moiety bonded each other via an alkylene. 
and further having different substituents at the 1-positton of the piperidine ring. 

[00061 In addition. EP^-445862 (= JPVV-W-211685) Publication discloses that N-(4-pipendinyl){dihydrobenzofuran 
or dihydro-2H-benzopyran)carboxamlde derivatives of the following formula (P-2) exhibit gastrointestinal motility stim- 
ulation properties. 
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A 



or 



wherein A is a group of the following formula: 

.CH2-CH2- (a-1); 

-CH2-CH2-CH2- (a-2); 

- CH2-CH2-CH2-CH2- (a-3); 

is a hydrogen atom or a halogen atom. R2 is a hydrogen atom, an amino group, etc., R3 is a hydrogen atom, a C^^ 
alkyi group, etc., L is a cycloalkyi group, etc., L is a group of the formula: 

-Alk-R4 (b-l); 
-Alk-X-Rg (b-2); 
-Alk.Y(C=0)-R7 (b-3); 

or 



Alk-Y(C=0>-NRgR,o (t>4); 



(each Alk is a C-,^ alkanediyi group, R4 is a hydrogen atom, a cyano group, a C^^ alkylsulfonytamino group, a C« 
cycloalkyi group, a cycloalkanone group, an aryl group, a di(aryi)-methyl group, or Het (Het is a 5- or 6-meml)ered 
heterocyclic group having 1 . 2. 3 or 4 heteroatom(s) selected from oxygen, sulfur and nitrogen, etc. and which Het may 

45 be optionally substituted with, for example, aminocarbonyl, mono and di (C^_e alkyI) aminocarbonyl and C^^ alkyloxy- 
carbonyl groups). R5 is a hydrogen atom, a C^^ alkyI group, etc.. X is O. S, SO2 or NRe (Re is a hydrogen atom, a 
alkyI group or an aryl group). R7 is a hydrogen atom, a C^^ alkyI group, etc.. Y is NRg or a direct bond (Rg is a 
hydrogen atom, a C^^ alkyI group or an aryl group), Rg and R^q are independently a hydrogen atom, a C^^ alkyI group, 
etc., or Rg and R^q niay combine together with the nitrogen atom to which Rg and R^q bond to form a pyrrolidinyl or 

50 piperidinyl ring being optionally substituted with a alkyI group, an amino group, etc., or Rg and R^q may combine 
together with the nitrogen atom to which Rg and R^g ^ form a piperazinyl or 4-morpholinyl ring being optk>nally 
substituted with a C^.^ alkyI group, and the definitions for some substituents are omitted). 

10007] Among the compounds of the above formula (P-2). when R4 is Het and said Het is a piperidine, sakJ EP 
Publication exemplifies as such compounds only a compound of the formula (P-2*) (Compound 57): 

55 
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The compound of the above formula (P-2') has an unsubstituted piperidine bonded at the 1-position hereof, whidi is 
quite different from the compounds (I) of the present invention, because the present compound (I) has a pipe^ne 
ring having a specific substituent (i.e.. A) at the 1-position of said piperidine nng. and said pipendine nng is bonded at 

the 4-position thereof, as described below/. . ■ ^^fhnvj. 

[00081 At the present. cis-4-amlno-5^loro-N-[1 W-fluorophenoxyH)ropylh3-me hoxy-4-^^^^^^^^ 

Lnzamide (general name; cisapride, cf.. Merck Index. 12 ed.. 2377 (1996)) has w.de ly been used m ^ ^^IJ 

aslqastrointestinal motility enhancer or as a gastrointestinal prokinetic agent Recently. 5-HT4 receptors were found 

during the'Ss on seroronin receptors being participated in gastrointesBnal motility " ''^ 

or cisapride, and it has been conf.m,ed that these benzamide derivatives enhance the gastro.ntest.na "jfj fj!^ 

ulating 5-HT4 receptors (cf.. J. Phamiacol. Exp. Ther.. 1990. 252. 1378; J. Pharmacol. Exp Ther. ^f^^-^'^ 

Thus, a ccmSound stimulating 5^, receptors being widely distributed throughout the gas ro.ntest.nal ["^^ ^ 

expe;:tedtoenhancethegastrointestinalmotility.butcisaprideasmentionedaboveshowsd 

effects on the central nervous system based on the antagonistic activity against dopamine D2 receptors. <^^^l^^ 

on the heart. Therefore.it isdifficultto use cisapride in the clinical field. Besides^here.sagro^^ 

patients being suffering from symptoms assocaited with gastrointestinal motor disorders due to the complicated ««ew 

Sd agtrSety. and under tSese circumstance 

prokinetic agent. 

DISCLOSURE OF INVENTION 

[0009] The present inventors have intensively studied on 1-[(1.substituted-4-piperidinyl)methyl]^pip^^^^ 
Uve acting on 5-HT4 receptors, and have found that a l-((1-substituted-4.piperidlnyl)-methyl]-4-p.pend.ne denva^e 
JrmCan amL with a 4-amino-5-halogenobenzoic add or a 4-mino-5-halogeno-2.3Kiihydrober«oW^^^ 
boxylic add shows a potent agonistic activity on 5-HT4 receptors, and is useful as an 

eSncir or as an excellent gastrointestinal prokinetic agent, and finally have accomplished the present mventKm. 
[OOlor An Sie^of?^^ present invention is to provide a novel l-[(1-substituted-4-piperidinyOmethyl^ 
der vative having a potent agonistic activity on ^HT, receptors, more particularty. to prov.de a Htl-^^/^J*^'^. 
eriLyl)methyl]lpiperidine derivative forming an amide with a 4-amino-5-halogenoben20ic acid or a ^-am^^aU 
™oi3-dihydrobenzo[b]furan-7K:arboxylica^^ 
SagaslS^ntestinalmotniUnhancerorasagastrointestina^ 

is to provide a process for preparing said compound. Still further object of the present invention is to P~^<*«f Pj^^ 
mlceu«cal comWion containing said compound. Further objed of 

for preparing said compound. These and other objeds and advantages of the present invenbon are obvwus to any 

Derson skilled in the art from the following disdosure. 

moi 1? In a fi St asped, the present invention provides a l-[(1-substituted-4-piperldinyl)methylH-P.pend.ne denv^ 
Te of the following ^omiula (I), a pharraceutically acceptable add addition salt thereof, a process for prepanng the 
same, and a pharmaceutical composition containing the same: 



Ar-CONH --^^N-CHa-^^N-A 



(I) 



wherein Ar is a group of the following formula (Ar-1) or (Ar-2): 
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(Ar-l) (Ar-2) 



(in which is a halogen atom, 
R2 is a hydrogen atom or a lower alkyi group, 
*5 is a hydrogen atom, a lower alkyI group, or a lower alkanoyi group, 

R"* is a hydrogen atom or a lower alkyI group, 

R^ and R^ are the same or different and each a hydrogen atom or a lower alkyt group, and 
n is 1.2 or 3), 

A is a group of the following formula (A-1 ). (A-2) or (A-3): 



20 



25 



30 



35 



-2-N(Q^)(q2) (A-1) 

(in which Z is -CO-, -CS- or -SO2-, 

Q"" and Q2 are the same or different and each a hydrogen atom, a lower alkyI group, a cycloalkyi group, a sub- 
stituted or unsubstituted phenyl group, or a substituted or unsubstituted phenyl-lower alkyI group, or and may 
combine together with the nitrogen atom to which they bond to form a pyrrolidine ring, a plperidine ring, a hexahy- 
droazepine ring, a morphoiine ring, a thiomorpholine ring, or a piperazine ring having optionally a lower alkyt or benzyl 
substituent on the other nitrogen atom); 

-CO-R^ (A-2). 

(in which R^ is a hydrogen atom, a lower alkyI group, a lower alkoxy group, a lower alkoxycarbonyl group, a lower 
alkyI group being substituted by a hydroxy, lower alkoxy. or lower alkoxy-carbonyl group, or a substituted or unsubsti- 
tuted phenyl group); 



- (CH2)p-CH(R®)-C0R^ (A-3) 

(in which p is 0. 1 , 2. 3, 4 or 5, 

R8 is a hydrogen atom or a lower alkyI group, and 

RS is a lower alkyI group or a lower alkoxy group), or an acid addition salt thereof. The present invention also 
provides a pharmaceutical composition which contains, as an active ingredient, a compound as claimed in the accom- 
panying claim 1 . 

[0012] In a still further aspect the present invention provides a process for preparing a compound of formula (I), the 
process being defined in the accompanying daim 11 . Embodiments of the process may employ an intermediate (II) 



50 



55 



Ar — CONH CHg-^ \ 



NH (II) 



wherein Ar is the same as defined above, 

A further aspect of the present invention provides an intenmediate of the following formula (VIII) (hereinafter, occasion- 
ally simply referred to as the Intermediate (VIII)) or an add addition salt thereof: 



5 
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thereof, and a racemic mixture thereof. 



[0017] 
1 to 6 I 
[0018] 



- * L»_ ■ 1^^^^ :«> <^Ki«^rino atom 



lUUlOl I iiw iiaiwy«*ii a**"" . .i • 

-cydoaW 9 W includes o™s ha«l.>9 3 u, » ca*on aW.8. lor «<a™l.. <***^' 
^V^;,S;S-S?u2SSU9-p.av*™i»«ca^"aJ0„».^»-P«-'-^^ 

S™;SaSSea,™.*.,ro.p»n.*go,a^.,c,»a,<^^aC^^a^ 

alkoxycartooyl aroiip. a imu<»o™ihyl w ar am.ro 0'<7' ^^J^^ V ™ 4-«woroph.n,1; 
iJoromahylphenyl: 2-, 3- or 4-aminophenyl; 4-malhylam.noph.nyl; 2-. 3- or 4-d«,»thylam,nopn.w. ^ . o 

Sm41 The -lower alkanoyi group" includes ones having 2 to 6 carbon atoms, for example, acetyl, propionyl. and 
?oS'- The".oweralkoxycart>onylgroup"indudesoneshaving1to6cartK>natomsinthealko>cymoiety.forexamp^^ 

same as defined above, and a pharmaceutically acceptable acd add.tion salt thereof. 
[0028] More preferable compounds are compounds of the formula (I) wherein 

(a) in the formula (A-1 ). Qi is a hydrogen atom, a C,-C, alkyi group, or a C3-C, cycloalkyi group. is a hydrogen 
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atom, a C^-C4 alkyi group, a C3-C7 cycloalkyi group, a phenyl group being optionally substituted by a halogen, 
alky! or C1-C4 alkoxy group, or a benzyl group being optionally substituted by the same substituents as 
above, or and Q2 may combine together with the nitrogen atom to which they bond to fonnrt a pyrroltdine ring, 
a piperidlne ring, a hexahydroazepine ring, a morpholine ring, or a piperazine ring having optionally a 0^-04 alkyI 
or benzyl substituent on the other nitrogen atom, or 

(b) in the formula (A-2), PJ is a hydrogen atom; a C^-C^ alkyI group: a C^-C^ alkyI group being substituted by a 
C1-C4 alkoxy or C-,-C4 alkoxycarbonyl group; a C-,-C4 alkoxy group; a C^-C4 alkoxycarbonyl group; or a phenyl 
group being optionally substituted by 1 to 3 groups selected from the group consisting of a halogen atom, a C^-C^ 
alkyI group, a C1-C4 alkoxy group and an amino group, or 

(c) in the formula (A-3), R8 is a hydrogen atom or a C^-C^ alkyI group, R9 is a C1-C4 alkyI group or a 04-04 alkoxy 
group, and p is 0, 1 or 2, 

and R1, R2, R3, r4^ r5 and R6 in the Ar are the same ones as those defined for the above-mentioned preferable 
compounds, and a pharmaceutically acceptable acid addition salt thereof. 

[0029] Further preferable compounds are compounds of the following fomiula (1-1 ) or the fonmula (l-V), and a phar- 
maceutically acceptable acid addition salt thereof. 



a-i) 



a-r) 



wherein R"* is a halogen atom, R^"" is a methyl group, an ethyl group, a propyl group, or an isopropyl group, is a 
group of the following formula (A^-l), (Ai-2) or (A^-3): 

.Z-N(Q")(q2^) (A^-1) 

(in which Z is -CO-, -OS- or -SOg-, Q^^ and Q21 are the same or different and each a methyl group, an ethyl 
group, a propyl group, or an isopropyl group, or O^^ is a hydrogen atom, and Q2i is a cyctopentyt group, a cyclohexyl 
group, a cycloheptyl group, or a substituted or unsubstituted phenyl group (said substituents may be a halogen atom, 
a C1-C4 alkyI group or a 0^-04 alkoxy group), or Q^^ and Q^i niay combine together with the nitrogen atom to which 
they bond to fonm a pyrrolidine ring or a morpholine ring); 

-COR^^ (A^-2) 

(in which R^'' is a hydrogen atom, a methyl group, an ethyl group, a propyl group, a methoxy group, an ethoxy 
group, a C1-C4 alkyI group being substituted by a methoxy, ethoxy, methoxycari3onyl, or ethoxycart>onyl group, or a 
substituted or unsubstituted phenyl group (said substituents may be 1 to 3 groups selected from a halogen atom, a 
0^-04 alkyI group, a 0^-04 alkoxy group and an amino group); 

-(CH2)p*-CH(R®^ )-COR®^ (A^-3) 

(in which p' is 0. 1 or 2, R^^ is a hydrogen atom, a methyl group, or an ethyl group, R®^ is a methyl group, an 
ethyl group, a methoxy group, or an ethoxy group). 

[0030] Especially preferable compounds are compounds of the following fomnula (1-2). or a pharmaceutically accept- 



R 
H2N 



H2N' 
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able acid addition salt thereof. 




CONH' 




OR' 



►41 



Wherein R^^ is a chlorine atom or a bromine atom. R^^ is a methyl group, an ethyl group, a propyl group, or an isopropyl 
group, R82 is a hydrogen atom, a methyl group, or an ethyl group, R®2 is a methyl group, an ethyl group, or an ethoxy 
group, and p" is 0. 1 or 2. 

compounds of the following formula (1-3). or a pharmaceutically acceptable acid addition salt thereof. 



wherein R^'' is a chlorine atom or a bromine atom, is -CO- or -CS-, Q^^ is a hydrogen atom, a methyl group, or an 
ethyl group, Q22 is a methyl group, an ethyl group, or a phenyl group, or Qi2 and Q22 may combine together with the 
nitrogen atom to which they bond to form a pyrrolidine ring, or 

compounds of the following formula (1-4). or a pharmaceutically acceptable acid addition salt thereof. 



wherein R^^ is a chlorine atom or a bromine atom. R^2 jg a methyl group, an ethyl group, or an isopropyl group, Z2 is 
-CO- or -CS-, Q'*2' is a hydrogen atom, a methyl group, or an ethyl group, 022" is a methyl group, an ethyl group, or a 
phenyl group, or Q^2' and Q22' may combine together with the nitrogen atom to which they bond to form a pyrrolidine ring. 
[0031] Preferable example of the compound of the formula (1-2) is the following compound, and a phamiaceutically 
acceptable acid addition salt thereof. 

4-amino-5-chloro-2-methoxy-N-[1 -[1 -(2-butanon.3-yl)-4-piperidinylmethyl]-4-piperidinyl]benzamide (Compound of 
Example 84) 

[0032] Preferable examples of the compound of the fonmula (1-3) are the following compounds, and a pharmaceuti- 
cally acceptable acid addition salt thereof. 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2,3-dihydroben20[b]furan-7-c^^ 
boxamide (Compound of Example 18); 

4-amino-5-chloro-N-[1-(1-diethylcarbamoyl-4-piperidinylmethyt)-4-piperidinyn-2,3-dihydrobenzo[b]furan-^ 
boxamide (Compound of Example 19); 

4-amino-5-chloro-N-[1-(1-dimethylthiocarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2.3-dihydrobenzo[b]^ 
7-carboxamide (Compound of Example 20); 

4-amino-5-chloro-N-[1-[1-(1-pyrrolidinecarbonyly-4-piperidinylmethyll-4-piperidinyl)-2.3-dihydroben2o[b]^^ 
7-cart>oxamide (Compound of Example 21); and 

4-amino-5-chloro-N-[1-(1-phenylcarbamoyl-4-piperidlnylmethyl)-4-piperidlnyl]-2.3-dihydrobenzo[b]furan-7-CT 
boxamide (Compound of Example 52). 




a-3) 
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[0033] Preferable examples of the compound of the formula (M) are the following compounds, and a pharmaceuti- 
cally acceptable acid addition salt thereof. 

4-amino-5H:hloro-N-[1-(lKjimethylcarbamoyl-4-piperidinylmethylH-pipehdinyl]-2-methoxyben^ (Com- 
pound of Example 1); 

4-amino-5K:hloro-N-[1-[1-(N-ethyl-N-methylcarbamoylH-piperidinytmethyl]-4-piperidi 
(Compound of Example 4); 

4-amino-5-chIoro-2-methoxy-N-[1-[1-(N-methyl-N-phenylcarbamoyl)-4-piperidlnylmethyl]-4-piperidinyll 
mide (Compound of Example 8); 

4-amino-5-chloro-N-[1-(1"dimethylthiocarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-methoxy (Com- 
pound of Example 10); 

4-amino-5-chloro-2-methoxy-N-[1-[1-(1-pyn'olidinecarbonyl)-4-piperidinylmethyl]-4-pi (Com- 
pound of Example 12); 

4-amino-5-chloro-N-[1-(lKJimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-ethoxybenzamide (Compound 
of Example 25); 

4-amino-5-bromo-N-[1-(1-dimethyIcarbamoyl-4-piperidinylmethyl)-4-piperidlnyl)-2-methoxybenzamide (Com- 
pound of Example 26); 

4-amino-5-chloro-N-[1-(1-diethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-ethoxybenzamide (Compound of 
Example 27); 

4-amino-5-ch1oro-N-[1-(1-dimethylcarbamoyl-4-plperidinylmethyl)-4-pipendinyl]-2HSoprop^ (Com- 
pound of Example 30); 

4-amlno-5-bromo-2-methoxy-N-[1 -[1 -(1 -pyrrolidinecart>onyl)-4-piperidinylmethyl]-4-piperidinyl]benzamide (Com- 
pound of Example 34); and 

4-amino-5-chloro-2-methoxy-N-[1 -(1 -phenylcarbamoyl-4-piperidinyimethyl)-4-piperidinyl]benzamide (Compound 
of Example 37). 

[0034] Both R^i and R42 in the above fonmulae (1-2) and (1-4) are most preferably methyl groups. 
[0035] Preferable intermediate (II) and preferable intermediate (VIII) are ones corresponding to the preferable com- 
pounds of the desired final compounds (I). Thus, the examples of especially preferable intermediate (II) are the following 
compounds and an acid addition salt thereof. 

4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethyl>4-piperidinyl]benzamtde; 
4-amino-5-bromo-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]benzamide; 
4-amino-5-chloro-2-ethoxy-N-(1-(4-piperidinylmethyl)-4-P>peridinyl]ben2amide; and 
4-amlno-5-chloro>N-[1-(4-piperidinylmethylH-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide. 

[0036] In addition, the examples of especially preferable intermediates (VIII) are the following compounds, and an 
add addition salt thereof. 

4-amino-1 -(1 -dimethytcarbamoyl-4-piperidinylmethyl)-ptperidine; 
4-amino-1-(1 -dimethylthiocarbamoyl-4-piperidiny!methyl)-piperidine; and 
4-amino-1 -[1 -(1 -pyrrolidinecart)onyl)-4-piperidinylmethyl]-piperidine. 

[0037] The examples of the intermediate (VIII) being included within the present invention are, in addition to the 
above-mentioned preferable compounds, the following compounds and an acid addition salt thereof, as well as com- 
pounds disclosed in Examples hereinafter. 

4-amino-1 -(1 -diethylcarbamoyM-piperidinylinethyl)piperidine: and 
4-amino-1 -(1 -phenylcarbamoyl-4-piperidinylmethyi)piperidine. 

BEST MODE FOR CARRING OUT THE INVENTION 

[0038] The compounds of the present invention may be prepared, for example, by the following processes. 
Process (a) 

[0039] The compound of the formula (I) wherein A is a group of the formula (A-1) may be prepared by reacting a 
compound of the formula (II) : 
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Ar-KX)NH-<^N~CH2-^^ (°) 

wherein Ar is the same as defined above, with a compound of the fonmula (III): 

X-Z.N(Q^(Q^) 



wherein X is a halogen atom, Z. and are the same as defined above. 

10040] The halogen atom represented by X is a chlorine atom, a bromine atom or a iodine atom, but the most preT- 
erable one is a chlorine atom. tk^ 
^5 [0041] The reaction of the compound (II) With the compound (III) is earned out In a solvent or without a solvent. The 
solvent should be selected according to the types of the starting compounds, etc.. and includes, for example, aromatic 
hydrocarbons (e.g.. benzene, toluene, xylene), ethers (e.g.. diethyl ether, tetrahydrofuran. dioxane). halogenated hy- 
drocarbons (e.g.. methylene chloride, chlorofomn). ketones (e.g.. acetone, methyl ethyl ketone), ethyl acetate, ace- 
tonitrile. dimethylformamide. and dimethylsulfoxide. These solvents may be used alone or in the form of a mixture of 
20 two or more solvents. ^ . i w 

[0042] The reaction may optionally be carried out in the presence of a base, if necessary. The base includes, tor 
example, an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an alkali metal carbonate (e.g., 
sodium carbonate, potassium carbonate), an alkali metal hydrogen carbonate (e.g.. sodium hydrogen carbonate po- 
tassium hydrogen carbonate), and organic bases (e.g.. triethylamine. tributylamine, diisopropylethylamine. N-methyi- 
25 morpholine). but an excess amount of the compound (II) may be used instead of a base. The reaction temperature 
varies according to the types of the starting compounds to be used, but it is usually in the range of about .2Crc to 
about 150'C. preferably in the range of about -WC to about 80°C. 
[0043] The process for preparing the intenmediate of the fonmula (II) is explained below. 

[0044] The compound of the formula (II) may be prepared by processes as shown in the following Chart 1 and Chart 2. 
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Chart 1 
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Deprotection 




(Di) 



M-CHa- 



or 



,0' 



OHC-< N-L? 



Reduction 



Step 3 



(Da) 



Step 4 



H2ii-(^N-<:ii2-^^^^y-^^ (e; 



Ar-COOH 



Ar-CON 




D^xotectioxi 



Step 5 



Step 6 




(F) 



(Caa) 



(11) 



wherein L^. and are protecting groups, but and L^, and and are each a protecting group to be removed 
under different conditions, M is an alcoholic reactive ester residue, and Ar is the same as defined above. 
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Chart 2 



(G) 



Ar-COOH 



Step 1 



Ar-CONH-^^N-L^ 
(H) 



Deprotection. 



Step 2 



Ar— CO! 



Step 3b 



HOOC-^ V-i-^' 



Ar— CON 



Step 3a 




NHL* 



(M) 



Reduction 



or 

on 




Step4 



Ar-CONH-^^^^y^-CHa-^^^^^^ 
(F) 

Deprotectkm Step 5 



(11) 



wherein Ar. L^, I? and M are the same as defined above. 
REMOVAL OF PROTECTING GROUPS: 
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example, inorganic acids (e.g., hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid), and organic adds 
(e.g., formic acid, acetic acid, trifluoroacetic acid, p-toluenesulfonic add, methanesulfonic acid). The base indudes. 
for example, an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), and an alkali metal carbonate 
(e.g., sodium carbonate, potassium carbonate). The reaction is usually carried out at a temperature from about (fC 
5 to ISC^C. 

[0047] The removal of protecting group by hydrogenolysis is cam'ed out by a conventional method, for example, by 
reacting in the presence of a catalyst (e.g., palladium-on-carix>n, Raney-nickel, etc.), and hydrogen gas or a hydrogen 
donor (e.g., ammonium formate, cydohexene, etc.) in a suitable solvent. The solvent indudes, for example, alcohols 
(e.g., ethanol, methanol), water, acetic add. dioxane, tetrahydrofuran, ethyl acetate, and dimethylformamide. The re- 
10 action is usually earned out at a temperature from about 0°C to about 80**C, under atmospheric pressure or under 
pressure. 

[0048] On the other hand, the protecting group represented by U may be the same ones as those exemplified as 
the protecting group for and L^, but and should be ones removed under different conditions, and V and 
should also be ones removed under different conditions. 

15 

REDUCTION: 

[0049] The reduction reactions of Step 3 in Chart 1 , and of Step 4 of Chart 2 are canied out by using a suitable 
reducing agent. That is, the reducing agent used in the present invention includes, for example, diborane, lithium 

20 aluminum hydride, an alkoxy-complex thereof, or a transition metal salt thereof, and sodium borohyride l>eing added 
. thereto aluminum chloride, boron trifluoride, phosphorus oxychloride or carboxylic acid (e.g., acetic acid, trifluoroacetic 
acid). The reduction reaction is carried out in a solvent such as ethers (e.g.. diethyl ether, tetrahydrofuran, dimethox- 
yethane, dioxane, diglyme), toluene, chloroform, and methylene chloride, which should be selected according to the 
kinds of the reducing agent to be used. The reaction temperature may vary according to the kinds of the redudng agent 

25 to be used, but it is usually in the range of about O^'C to about 160**C, preferably in the range of about KTC to 80°C. 

ALKYLATION REACTION: 

[0050] The alkylation reactions using the compound of the formula Cjg of Step 2b in Chart 1 , and of Step 3b in Chart 
30 2, are earned out in a solvent or without a solvent. The solvent should be selected according to the kinds of the starting 
compounds to be used, and includes, for example, aromatic hydrocartx>ns (e.g., benzene, toluene, xylene), ethers (e. 
g.. diethyl ether, tetrahydrofuran. dioxane), halogenated hydrocarbons (e.g., methylene chloride, chlorofonm). alcohols 
(e.g., ethanol, isopropanol), ketones (e.g., acetone, methyl ethyl ketone), ethyl acetate, acetonitrile, dimethylforma- 
mide, dimethylsulfoxide. ethylene glycol, and these solvents may t>e used alone or in the form of a mixture of two or 
35 more solvents. 

[0051] The reaction is carried out in the presence of a base, if necessary. The base Includes, for example, an alkali 
metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an alkali metal carbonate (e.g.. sodium carlwnate, 
potassium carbonate), an alkali metal hydrogen carbonate (e.g.. sodium hydrogen carbonate, potassium hydrogen 
carbonate), and organic bases (e.g.. triethylamine. tributylamine, diisopropylethylamine. N-methylmorpholine). but an 
^ excess amount of amine which is a substrate for alkylation reaction may be used instead of a base. 

[0052] The alcoholic reactive ester residue represented by M may be a halogen atom (e.g., chlorine, bromine, iodine), 
a lower alkylsufonyloxy group (e.g., methanesulfonyloxy). and an arylsutfonyloxy group (e.g.. benzenesulfonyloxy. p- 
toluenesutfonyloxy), and a halogen atom, especially a chlorine atom, or methanesulfonyloxy and p-toluenesulfonyloxy 
are more preferable. 

45 [0053] When M is a chlorine atom or a bromine atom, then the reaction can smoothly proceed by addition of an alkali 
metal iodide such as sodium iodide, potassium iodide. The reaction temperature varies according to the kinds of the 
starting compounds to be used, but it is usually in the range of about 0°C to about 200**C. preferably in the range of 
about 20**C to about 150°C. 

[0054] Besides, the reductive alkylation reactions using the compound of the formula C2b of Step 2b in Chart 1 and 
so of Step 3b in Chart 2 are carried out by catalytic reduction using platinum dioxide as a catalyst in the presence of a 
catalytic amount of an acid, or in the presence of a borane complex (e.g., pyridine borane, triethyl borane) or sodium 
cyanoborohydride. The solvent is the same as those defined for the at>ove-mentioned alkylation reaction using the 
compound of the formula 023- The acid may be p-toluenesulfonic add, etc. The reaction is usually carried out at a 
temperature from about O'C to about 100*'C. preferably at a temperature from about 2€PC to about BO'C. 

55 

AMIDATION REACTION: 

[0055] The amidation reactions of Step 2a and Step 51n Chart 1. and of Step 1 and Step 3a in Chart 2 are carried 
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out by the method disclosed in Process (d) as described below. u„^«„~,oH 
[00561 On the other hand, the compound of the formula (III) may be commercially available ones or may be prepared 
by a conventional method. 

Process (b) 

10057] The compound of the formula (I) wherein A is a group of the formula (A-1). Qi Is a hydrogen atom, and Z is 
-CO- or CS- may be prepared by reacting a compound of the formula (II): 



wherein Ar is the same as defined above, with a compound of the fomiula (IVa) or (IVb): 

0=C=l«l» fVa) 

wherein Q23 is the same substiluents as those defined for the above Q2. or a trimethylsilyl group). 
[0058] The reaction of the compound (II) with the compound (IVa) or (IVb) is carried out m a sol^«"\°^^*°'i; 
solver^t. The solvent should be selected according to the kinds of the starting compounds to be tised. but -"ay be the 
same as those defined for the above Process (a). When OP is a trimethylsilyl group, said tnmethylsHyl group « made 
free during the treatment after the reaction, and as a result, there is obtained a compound of the fomiula (I) wherein 
Qi and Q2 are both hydrogen atoms. „^«,flHh«a 
[0059] The compounds of the formulae (IVa) and (IVb) are commercially available ones, or may be prepared by a 

conventional method. 
Process (c) 

[0060] The compound of the fomiula (I) wherein A is a group of the formula (A-1). and Z is -CO- is prepared by 
reacting a compound of the formula (V): 

wherein is a leaving group, and Ar is the same as defined above, with a compound of the formula (VI): 

HN(Q^)(Q^) ^'^ 

wherein and are the same as defined above. 

[0061] The reaction of the compound (V) with the compound (VI) is carried out in a solvent or without a solvent The 
solvent should be selected according to the kinds of the starting compounds to be used, and may be same solvents 
as those defined for the above-mentioned Process (a). The reaction temperature vanes according to t^e kinds of the 
starting compounds to be used, but it is usually in the range of about CC to about 250"C. preferably in the range of 

JoMll^^hfc^m^^^^^^^^^ can be prepared by reacting the compound (II) with N.N'-carbonyldiimid«^^^^ 
diDhosaene triphosgene. di-(2-pyridyl) carbonate. N.N'-disucclnimidyl carbonate. bis(4-nitrophenyl) carbonate, bis 
?SShyr^bon;,e.Vfe'noxVca*^^^^^^^ phenyl chlorocartjonate ^^'°:Z^r.T\7T^ 

2,4.5-trichlorophenyl chlorocarbonate. trichloromethyl chlorocarbonate. 1-chloroethyl chlorocarbonate. 1.2.2.2 tetra 
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chloroethyl chlorocarbonate, norborun-5-en&-2.3-dicarboxyimidyi chlorocart>onate. etc., in the presence of a base. The 
reaction is carried out in the same solvent under the same reaction conditions as those defined for Process (a). 
[0063] The compound of the formula (I) wherein Z is -CO- may also be prepared by reacting a chloromethylcarbamate 
compound, which is obtained by reacting chloromethyl chlorocarbonate with the compound of the formula (VI) according 
5 to the method disclosed in Synth. Commun., 1996, 26, 4253, with the compound of the formula (II) in the same manner 
as in the preparation of the compound (V) as mentioned above. In this reaction, an alcohol such as ethanol can be. 
used as a solvent, and the detailed procedures thereof are explained in Example 37 as described below. 

Process (d) 

10 

[0064] The compound of the formula (I) is prepared by reacting a compound of the fonmula (VII): 

Ar-COOH (VII) 

15 

wherein Ar is the same as defined above, or a reactive derivative thereof, with a compound of the formula (VIII): 



wherein A is the same as defined above. 

[0065] The reactive derivative of the compound (VII) includes, for example, a lower alkyi ester (especially, a methyl 
25 ester), an active ester, an acid anhydride, and an acid halide (especially, an acid chloride). The active ester includes, 
for example, p-nttrophenyl ester, pentachlorophenyl ester, pentafluorophenyl ester. N-hydroxysuccinimide ester. N- 
hydroxyphthalimide ester, 1-hydroxybenzotriazole ester, 8-hydroxy-quinoline ester, and 2-hydroxyphenyl ester. The 
acid anhydride includes, for example, a symmetric acid anhydride and a mixed add anhydride. The mixed acid anhy- 
dride includes, for example, a mixed acid anhydride with an alkyI chlorocarbonate such as ethyl chlorocart)onate and 
30 isobutyl chlorocarbonate, a mixed acid anhydride with an aralkyi chlorocarbonate such as benzyl chlorocarbonate, a 
mixed acid anhydride with an aryl chlorocartx>nate such as phenyl chlorocarbonate, and a mixed acid anhydride with 
an alkanoic acid such as isovaleric acid and pivalic acid. 

[0066] When the compound (VII) per se is used, the reaction can be carried out in the presence of a condensing 
agent such as 1,3-dicyclohexylcarbodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride. N,N'-car- 

35 bonyldiimidazole, benzotriazol-1-yloxy-tris (dimethylamino)phosphonium - hexafluorophosphate. N.N'-cartionyl-disuo- 
cinimide. 1-ethoxycarbonyI-2-ethoxy-1,2-dihydroquinoIine. diphenylphosphoryl azide, and propanephosphonic anhy- 
dride. When 1 ,3-<jicyclohexylcarl)odiimide or 1-ethyl-3-(3-dimethylaminopropyI) carbodiimide hydrochloride is used as 
a condensing agent, N-hydroxysuccinimide, 1-hydroxybenzotriazole, 3-hydroxy-1,2,3-benzotriazin-4(3H)-one,.or N- 
hydroxy-5-norbornen-2,3-dicarboxyimide may be added into the reaction system. 

^0 [0067] The reaction of the compound (VII) or a reactive derivative thereof with the compound (VIII) is carried out in 
a solvent or without a solvent. The solvent varies according to the kinds of the starting compounds, etc., and includes, 
for example, aromatic hydrocarbons (e.g., benzene, toluene, xylene), ethers (e.g., diethyl ether, tetrahydrofuran. diox- 
ane), halogenated hydrocarbons (e.g.. methylene chloride, chloroform), ketones (e.g.. acetone, methyl ethyl ketone), 
ethyl acetate, acetonitrile, dimethylformamide, dimethyisulfoxide. and these solvents may be used alone, or in the form 

45 of a mixture of two or more solvents. 

[0068] The reaction may optionally be carried out in the presence of a base, if necessary. The base includes, for 
example, an alkali metal hydroxide (e.g.. sodium hydroxide, potassium hydroxide), an alkali metal cartx}nate (e.g.. 
sodium cart)onate, potassium carbonate), an alkali metal hydrogen carbonate (e.g., sodium hydrogen cart>onate, po- 
tassium hydrogen cart>onate). and organic bases (e.g., triethylamine, tributylamine, diisopropylethylamine, N-methyt- 

50 morpholine), but an excess amount of the compound (VIII) may be used instead of a base. 

[0069] The reaction temperature varies according to the kinds of the starting compounds, but it is usually in the range 

of about -3^0 to about 200*'C. preferably in the range of about - 10°C to about ISO^C. 

[0070] The compound (VIII) is prepared by the process as shown in Chart 3 as described below. 

55 
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Charts 

(D) 

to /— \ Deprotecti0n. 
Ste3>2 ^ — ' — 

15 Wherein L\ X and A are the same as defined a^o^e ^ Step 1 and Step 3 in Chart 3 are 

Process (e) 

100721 The compound of the formula (I) wherein A is the group of the ,6m,u.a (A-2) is prepared by reacUng a com- 
pound of the formula (11): 



25 
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30 Wherein Ar is the same as defined above, with a compound of the fomiula (A-2-): 

72 (A-2') 



Besides, when the compound (A-2 ) per se s used ^^l^gnts as those defined for l»rocess 

condensing agents as mentioned in Process (J J'^^.^^'^^ro used. The reaction is also carried 

(d). but it should be selected according to kinds weSe sa^S t^ose defined for Process (d). but an excess 
out in the presence of a base, if necessary^ ^'riT/Lse The re^^^ varies according to the Icinds 

50 Process (f) 

t0076, Thecompoundoftheformu.a(.)whereinAisagroupoftheformu.a(A-3)ispreparedbyreactingacompound 
of the formula (II): 



55 
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At— CONH 



.NH 



5 



wherein Ar is the same as defined alx>ve. with a compound of the formula (A-3'): 



M-(CH2)p-CH(R°)-COR 



.9 



10 



wherein M is an alcoholic reactive ester residue as mentioned above, and R^, R^ and p are the same as defined above, 
or with a compound of the formula (A-d**): 



wherein p* is 1 , 2, 3 or 4, and R^ and R^ are the same as defined above. 

[0077] The reaction of the compound (11) with the compound (A-3') is carried out in a solvent or without a solvent. 
The solvent should be selected according to the kinds of the starting compounds to be used, and includes, for example, 
aromatic hydrocarbons (e.g.. benzene, toluene, xylene), ethers (e.g., diethyl ether, tetrahydrofuran, dioxane), halogen- 
ated hydrocarbons (e.g., methylene chloride, chloroform), alcohols (e.g., ethanol. isopropanol). ketones (e.g., acetone, 
methyl ethyl ketone), ethyl acetate, acetonitrile, dimethylformamide. dimethylsulfoxide, and ethylene glycol, and these 
solvents may be used alone, or in the form of a mixture of two or more solvents. 

[0078] The reaction is also cam'ed out in the presence of a base, if necessary. The base includes, for example, an 
alkali metal hydroxide (e.g.. sodium hydroxide, potassium hydroxide), an alkali metal carisonate (e.g.. sodium cart)on- 
ate, potassium cartx)nate), an alkali metal hydrogen cart)onate (e.g., sodium hydrogen cartx)nate, potassium hydrogen 
carbonate), and organic bases (e.g., triethylamine, tributylamine, diisopropylethylamine. N-methylmorpholine), but an 
excess amount of the compound (II) may be used instead of a base. When M is a chlorine atom or a bromine atom, 
the reaction can smoothly proceed by addition of an alkali metal iodide such as sodium iodide, potassium iodide. The 
reaction temperature varies according to the kinds of the starting compounds to be used, but it is usually in the range 
of about 0**C to about 20(rC, preferably in the range of about SO^C to about 150'*C. 

[0079] The reaction of the compound (II) with the compound (A-3*') is carried out in a solvent or without a solvent. 
The solvent should be selected according to the kinds of the starting compounds to be used, and may be the same as 
those mentioned above. 

[0080] The reaction is carried out in the presence of a borane complex (e.g., pyridine borane, triethylamine borane). 
or sodium cyanoborohydride, or a catalyst such as platinum oxide under hydrogen atmosphere, and if necessary, in 
the presence of a catalytic amount of an acid such as p-toluenesuffonic acid, etc. The reaction temperature varies 
according to the kinds of the starting compounds to be used, but it is usually in the range of at>out Q^C to at>out lOO^'C, 
preferably in the range of atx>ut 2(yc to ak>out 180''C. 

[0081] Moreover, an iminium salt compound, which is produced during the reaction of the compound (II) with the 
compound (A-3"). can be collected, and can be reduced by the above-mentioned method. 

[0082] The compound (A-3') and the compound (A-3'') may be commercially available ones, or can be prepared by 
a conventional method. 

[0083] In addition, the compounds of the present invention can also be prepared by the following processes as well. 
[0084] The compound of the formula (I) wherein A is a formyl group is prepared by a conventional formylization of 
the compound (II), and the detailed procedures thereof are explained in Example 79 as described below. 
[0085] The desired compounds obtained in the above Processes can be isolated and purified by a conventional 
method such as chromatography, recrystallization, re-precipitation, etc. 

[0086] The compound (1) can be obtained either in the form of a free base or in the form of an acid additton salt 
thereof, according to the kinds of starting compounds and reaction conditions. The acid addition salt can be converted 
into a free base by a conventional method, for example, by treating it with a base such as alkali metal cariX)nate, an 
alkali metal hydroxide. On the other hand, the compound (I) in the form of a free base can be converted into an acid 
addition salt thereof by treating with various acids in a conventional manner. 

[0087] The pharmacological activities of the present compounds are explained by the following phamnacological 
experiments on the representative compounds of the present invention. 
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Experiment 1 : 

Binding assay on serotonin 4 (5-HT4) receptors 

[00881 5-HT4 receptor binding assays and the preparation of receptor membrane fractions therefor we^^^ out 
according to a modified method of the method of Grossman et al. British J. Phamiacol 1993 109. 618^24^ 
[00891 Std-Hartley guinea pigs weighing 300^00 g were decapitated, and the brain thereof was ^^^^^^f^^^^ 
out. and the striatum was dissected. To the tissue thus obtained was added 1 5-times volume of Hepes buffer(5^^^^^^ 
DH7 4 4«C) homogenized in a Teflon homogenizer. and centrifuged at 48.000 x g at 4^0 for 15 minutes. The pellet 
was suspended in the same Hepes buffer in a volume of 1 ml per 30 mg of the wet tissues to give receptor membrane 

"loSor^ the assay tubes, the Hepes buffer (50 mM. pH 7.4. 4^0. 1 ml) containing 0.1 nM PH].GR1 1 3808 {chem^l 
name; [i-[2-(methyi-sulfonylamino)ethyIH.piperidinyllmethyl 1.methylindole-3K:arboxylate) and t*;^/^^^^^^ 
brane iaition. either test compound or 30 serotonin, was incubated at 37<'C for ^"^^^^^^^ 
temiinated by rapid vacuum filtration and washing (3 X 4 ml) with ice^ld 50 mM Tns-HCI buffer (pH 7-7) through 
Whatman GF/B tSter paper using a Brandel cell harvester. Prior to the fiUration. the f^ter J^f^ J^^^^^^ 
a 0.1 % solution of polyethylenimine for one hour. The radioactivity on the filter was determined with by ACS-II scintil 
lation cocktail by a liquid scintillation counter. laui-i-R 11*^808 

[00911 The concentration of the test compounds causing 50 % inhibition of specific binding of the PHH^RI 3808 
ICn value) was determined by inhibitory rate of the test compound against the specific binding which was obtained 
by lubtracting the non-specific binding from the total pHl-GR113808 binding. The results are shown in Table 1. 

Table 1 



Binding studies of serotonin 4 {5-HT4) receptors 



Test Comp. 



IC50 (nM) 



Test Comp 



iC5o(nM) 

6.4 
1.6 
4.4 

1.9 
0.36 

9.8 

3.9 

4.6 

I. 4 
20.7 
18.0 
6.8 
4.2 
9.0 
7.7 
14.2 
18.2 
8.3 

II. 9 
7.2 
6.5 
4.1 
12.5 
3.9 
1.0 



1* 
2 
3 
4 
5 
8 
10 
11 
12 
13 
16 
18 
19 
20 
21 
25 
26 
27 
30 
32 
33 
34 
37 
38 
39 



11.9 
11.9 
15.5 
11.9 
7.6 
6.3 
8.0 
6.8 
8.7 
19.1 
14.2 
3.3 
2.7 
1.3 
2.4 
4.2 
11.5 
4.4 
4.3 
3.2 
2.3 
8.9 
1.1 
1.6 
2.3 



42 

47 

49 

51 

52 

53 

60 

61 

62** 

63 

69 

72** 
73 

74** 
81 
84 
85 
86 
87 
88 
89 
92 
98 
99 
100 



•: The compound of Example 1 (fumarate) (hereinafter, the test compound numl>ers mean fumarates of the 
amples except for the numbers marked Ijy **) 

**: Free bases of the compound of the corresponding Examples Comp. A: Cisapride 



compounds of the corresponding Ex- 
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Table 1 (continued) 



Binding studies of serotonin 4 (5-HT4) receptors 


Test Comp. 


IC5o(nM) 


Test Comp 


IC50 (nM) 


40 


1.7 


Comp. A 


23.0 



Experiment 2: 



10 Assay on evacuation in mice 

[0092] Male mice of Std-ddY strain weighing 25-30 g were used. Free access to food and water was allowed up to 
the beginning of the procedure. 

[0093] The mice (each group: five mice) were placed in a mesh bottom cage for fasting, and they were allowed for 
15 acclimation to new environment for about one hour prior to the start of the experiment. A test compound, which was 
previously suspended in the 0.5 % tragacanth solution, was administered orally to the mice at a dose of 1 mg/kg. The 
fecal pellets were counted and collected at 30, 60 and 1 20 minutes after the treatment of a test compound , and weighed. 
[0094] The statistical judgment of efficacy was carried out between the control group and the treated group, and 
determined by Dunnett's test. 

20 

— : Inactive 

+: Moderately stimulated (P<0.05) 
+ +: Maricedly stimulated (p<0.01) 
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Table 2 
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Assay on evacuation in mice 


Test Comp. 


Effect 


Test Comp. 


Effect 


r 


++ 


30 


++ 


2 


+ 


32 


+ 


4 


++ 


34 


++ 


8 


++ 


37 


++ 


10 


++ 


52 


++ 


12 


++ 


64 


+ 


18 


++ 


75 


++ 


19 


++ 


76 


++ 


20 


++ 


77 


++ 


21 


++ 


79 


+ 


25** 


++ 


81 


++ 


26 


+ 


86** 


++ 


27 


++ 


90 


+ 



*: The compound of Example 1 (fumarate) (hereinafter, the test compound numtiers mean a fumarate of the compound of the corresponding Examples 

except for the numt>ers marked wHh **) 

**: Free bases of the compound of the correspontfing Examples 



Experiment 3 : 
^ Acute Toxicity 



[0095] Male mice of Std-ddY strain weighing 25-30 g were used in a group of 5 animals. A test compound was 
suspended in physiological saline solution or 1 % lactose solution and administered intravenously to the mice. Then, 
the lethality of the mice was observed for 7 days after the treatment, and 50 % lethal dose (LD50) was determined. The 
LD50 doses of the compounds of Examples 1. 10. 12. 18. 20. 21. 25 and 26 were all more than 100 mg/kg. 
[0096] As is shown in the results of the above pharmacological experiments, the compounds of the present invention 
and a pharmaceuticalty acceptable acid addition salt thereof show a potent affinity for 5-HT4 receptors, therefore, they 
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are useful as a 5-HT4 receptor agonist in the prophylaxis or treatment of diseases or disorders, which are caused by 
the lack of the stimulation of the 5-HT4 receptors. For example, the compounds of the present invention and a plwr- 
maceutically acceptable acid addition salt thereof can be used in the prophylaxis or treatment of gastrointestinal dis- 
eases, such as initable bowel syndrome, flaccid constipation, habitual constipation, drug-induced constipation (e.g., 
constipation Induced by morphine, a psychotropic), chronic diarrhea, infant diantiea. The compounds of the present 
invention and a pharmaceutically acceptable acid addition salt thereof are also useful in the prophylaxis or treatment 
of gastrointestinal diseases such as acute or chronic gastritis, reflux esophagitis. gastric neurosis, paralytic ileus after 
surgery, senile ileus, postgastrectomy syndrome and intestinal pseudo-obstruction, as well as in the prophylaxis or 
treatment of anorexia, nausea, vomiting, abdominal fullness, upper abdominal discomfort, visceral pain, heartburn and 
eructation which are accompanied by the above mentioned gastrointestinal diseases, gastric or duodenal ulcer, sde- 
roderma, diabetes, biliary duct disorders, etc. The compounds of the present invention and a pharmaceutically accept- 
able acid addition salt thereof are further useful in the prophylaxis or treatment of central nervous disorders such as 
schizophrenia, depression, disturbance of memory, anxiety, etc.. urinary diseases such as dysuria accompanied by 
urinary obstruction or prostatomegaly. Therefore, the compounds of the present invention and a phanmaceutically 
acceptable acid addition salt thereof can be used in the prophylaxis or treatment of the above-mentioned vanous 
diseases, especially of gastrointestinal diseases, or various gastrointestinal dysfunction accompanied by the treatment 
of the above-mentioned various diseases, and hence, they are especially useful as a gastrointestinal motility enhancer 
or as a gastrointestinal prokinetic agent. 

[0097] The compounds of the present invention can be administered either orally, parenterally or rectally. The dose 
of the compounds of the present invention varies according to the kinds of the compound, the administration routes, 
the conditions, ages of the patients, etc.. but it is usually in the range of 0.01-30 mg/kg/day. preferably in the range of 
0.05-1 0 mg/kg/day. 

[0098] The compounds (I) of the present invention and a pharmaceutically acceptable acid addition salt tnereoi are 
usually administered in the fomi of a pharmaceutical preparation, which is prepared by mixing thereof with a phanna- 
ceutically acceptable carrier or diluent. The phamnaoeutically acceptable canier or diluent may be any conventk)nal 
ones being usually used in the pharmaceutical field, and do not react with the compounds of the present inventton. 
Suitable examples of the pharmaceutically acceptable earner or diluent are. for example, lactose, inositol, glucose, 
mannitol. dextran, soriDitol. cyclodextrin, starch, partly pregelatinized starch, white sugar, magnesium metasilicate alu- 
minate. synthetic aluminum silicate, crystalline cellulose, sodium carboxymethylcellulose, hydroxypropyl starch, calci- 
um cariDoxylmethylcellulose. ion exchange resin, methylcellulose. gelatin, gum arable, pullulan, hydroxypropyl cellu- 
lose, low substituted hydroxypropyl cellulose, hydroxy propylmethylcellulose. polyvinylpyrrolidone, polyvinyl alcohol, 
alginic acid, sodium alginate, light anhydrous silicic acid, magnesium stearate, talc, tragacanth. bentonite. veegum. 
cariDoxyvinyl polymer, titanium oxide, sortDitan fatty acid ester, sodium laurylsulfate, glycerin, glycerin fatty add ester, 
purified lanolin, glycerogelatin. polysorbate. macrogol. vegetable oil. wax. water, propyleneglycol, ethanol. sodium chlo- 
ride, sodium hydroxide, hydrochloric acid, citric ackl. benzyl alcohol, glutamic acid, glycine, methyl p-hydroxybenzoate. 
propyl p-hydroxybenzoate, etc. 

[0099] The pharmaceutical preparation is. for example, tablets, capsules, granules, powders, syrups, suspensioi^ 
injection preparations, suppositories, nasal drops, sublingual preparations, etc. These preparations may be prepared 
by a conventional method. In the preparation of liquids, the compound of the present invention may be dissolved or 
suspended in water or a suitable other solvent, when administered. Tablets and granules may be coated by a conven- 
tional method. In the injection preparations, it is preferable to dissolve the compound of the present invention in water, 
but if necessary, it may be dissolved by using an isotonic agent or a solubilizer. and further, a pH adjuster, a buffenng 
agent or a preservative may be added thereto. 

[0100] These preparations may contain the compound (I) of the present invention or a pharmaceutically acceptable 
acid addition salt thereof at a ratio of at least 0.01 %, preferably at a ratio of 0.1-70 %. These preparations may also 
contain other therapeutically effective compounds as well. 

[0101] The present invention is illustrated in more detail by the following Reference Examples and Examples, 
[0102] The identification of the compounds is carried out by Elemental analysis, Mass spectrum, IR spectrum, NMR 

spectrum, etc. ■ • ^ 

[0103] The following abbreviations may be used in the following Reference Examples and Examples in order 10 

simplify the description. 



[Substituents] 


Me 


Methyl group 




Ethyl group 


Pr 


Propyl group 
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(continued) 



[Substituents] 


iPr 


Isopropyl group 


Bu 


Butyl group 


iBu 


Isobutyl group 


tBu 


t-Butyl group 


Ph 


Phenyl group 



10 



[Solvent for recrystallization] 


CF 


Chloroform 


E 


Ethanol 


EA 


Ethyl acetate 


HX 


n-Hexane 


M 


Methanol 


MEK 


Methyl ethyl ketone 


T 


Toluene 



[NMR] 


s 


Singlet 


d 


Doublet 


t 


Triplet 


m 


Multiplet 


brs 


Broad singlet 


J 


Coupling constant 



Reference Example 1 

Preparation of 1 -[(1-benzyloxycarbonylH-pipendinylmethyl]-4-(t-butoxycarbonylamino)piperidine: 
[0104] 

(1) To a solution of 4-amino-1-benzylp!peridine (95 g) in chloroform (600 ml) is added dropwise a solution of di^- 
butyl bicarbonate (109 g) in chloroform (600 ml) under ice-cooling. The mixture is stirred at room temperature for 
5 hours, and washed twice with water, and washed with a saturated aqueous sodium chloride solution. The solution 
is dried over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. To the residue 
thus obtained is added petroleum ether, and the insoluble solid is collected by filtration, and dried to gWe 1-t>enzyl- 
4-(t-butoxycart>onylamino)piperidine (136 g) as a solid. 

(2) To a solution of the above product (70 g) and ethanol (600 ml) is added 10 % palladium-on-cartx)n (5 g). and 
the mixture is hydrogenated at 40°C under atmospheric pressure. After a theoretical amount of hydrogen is con- 
sumed, the catalyst is removed by filtration, and the filtrate is concentrated under reduced pressure to rennove the 
ethanol to give 4-(t-butoxycarbonylamino)piperidine (48.6 g) as a solid. 

M.p. ISS-ISS^'C 

(3) To a solution of l-benzyloxycarlxinyM-piperidinecarlKJxylic acid (26 g) in methylene chloride (200 ml) is added 
dropwise thionyl chloride (14.4 ml) at room temperature. The mixture is heated under reflux for one hour, and the 
solvent and the excess amount of thionyl chloride are removed under reduced pressure. To the residue is added 
methylene chloride (400 ml), and thereto is added a mixture of the above obtained 4-(t-butoxycart)onylamino) 
piperidine (20 g) and triethylamine (27 ml) under ice-cooling. The mixture is stirred at room temperature for 4 hours, 
and washed successively with water, a 10 % aqueous citric acid solution, water, a saturated aqueous sodium 
hydrogen cart)onate solution, and a saturated aqueous sodium chloride solution, and dried over anhydrous mag- 
nesium sulfate. The solvent is evaporated under reduced pressure to give 1-(1-benzyloxycart)onyl-4-piperidinyl- 
carbonyl)-4-(t-butoxycarbonylamino)piperidine (39 g) as a solid. 
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M.p. 160-152**C (recrystallized from ethyl acetate) 
(4) To a suspension of the abowe product (16.5 g) in tetrahydrofuran (170 ml) is added dropwise a 1M solution of 
borane • tetrahydrofuran complex In tetrahydrofuran (100 ml) under ice-cooling, and the mixture is stin-ed at room 
temperature for 13 hours. To the reaction mixture is added dropwise methanol (100 ml), and the mixture is heated 
under reflux for one hour. The solvent Is evaporated under reduced pressure, and the resulting residue is dissolved 
in ethyl acetate. The solution is washed successively with water, an aqueous sodium hydroxide solution, and a 
saturated aqueous sodium chloride solution, and dried over anhydrous sodium sulfate. The solvent is evaporated 
under reduced pressure, and the residue is purified by silica gel flash column chromatography (eluent; ethyl ace- 
tate) to give the desired compound (13 g) as a solid. 

M.p. 130-132*C (recrystallized from ethyl acetate) 



Reference Example 2 

Preparation of 4-amino-1-(1-benzyIoxycarbonyl-4-piperidinylmethyl) piperidine: 

[0105] To a solution of 1 -(1 -benzyloxycarbonyM-piperidinylmethyl V4-(t-butoxycarbonylamino)piperidine (7.77 g) in 
ethanol (30 ml) is added a 30 % solution of hydrochloric acid in ethanol (15 ml) under ice-cooling, and the mixture is 
stirred at room temperature for 5 hours. The solvent is evaporated under reduced pressure, and the residue is dissolved 
in water. The solution is basified with potassium cariDonate and extracted with chlorofonm. The extract is washed with 
a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the soh^ent is evaporated 
under reduced pressure to give the desired compound (6.04 g) as an oily product. 

[0106] The examples for preparing the intermediate (II) and the intermediate (VIII) are shown in the following Exam- 
ples A-D. 



Example A 

Preparation of 4-amino-1 -(1 -dimethylcaxbamoyl-4-piperidinylmethyl)-piperidine: 



[0107] 

(1 ) To a solution of 1-(1-benzyloxycarbonyl-4-piperidinyImethyl)-4-(t-butoxycariDonyIamino)piperidine (5.6 g) in eth- 
anol (1 00 ml) is added 5 % palladium-on-carbon (0.6 g), and the mixture is hydrogenated at 30°C under atmosphenc 
pressure. After a theoretical amount of hydrogen is consumed, the catalyst is removed by filtration, and the ethanol 
in the filtrate is evaporated under reduced pressure to give cmde 4-(t-butoxycarbonylamino)-1-(4.piperidinylme- 
thyl)piperidine (4.13g). 

(2) The above product and dimethylcarbamoyi chloride are treated in a similar manner as Example 1 as descnDea 
below to give 4-(t-butoxycariDonylamino)-1-(1-dimethylcarbamoyl-4-piperidinylmethyl) piperidine. 

1H-NMR spectrum (CDCI3. 8 ppm): 1.12-2.18 (13H. m). 1.46 19H. s, (CHa)^. 2.63-2.82 (4H, m), 2.80 [6H. s. 
(CH3)2]. 3.42 (1H. m). 3.59-3.70 (2H. m), 4.42 (1H. d. J=8.2Hz. NH) 

(3) The above product is treated in a similar manner as in Reference Example 2 to give the desired compound. 



Examples A1 and A2 

[0108] The following compounds are prepared in a similar manner as in Example A-(2) and (3) except that the cor 
responding cart^amoyl or thiocart)amoyl chlorides are used instead of dimethylcartDamoyI chloride in Example A-(2). 
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(Example A1) 

4-Amina-1-(lKiimethylthicK:arbamoyl-4'piperidinylmethyl)piperjdine 
5 (Example A2) 

4-Amino-1-(1-pyrrolidinecart)onyl-4-plperidlnylmethyl)plperldine 
Example A3 

10 

Preparation of 4-amlno-1-(1-methylcarbamoyl-4-piperidinylmethyl)-plperidine: 
[0109] 

15 (1 ) To a solution of diphosgene (1 60 mg) in methylene chloride (20 ml) is added dropwise a solution of pentafluor- 

ophenol (290 mg) in methylene chloride (10 ml) under ice-cooling, and the mixture is stinted at room temperature 
for one hour. To the reaction solution is added dropwise a solution of 4-(t-butoxycarbonylamino)-1-(4-piperidinyl- 
methyl)piperidine (480 mg) and triethylamine (160 mg) in methylene chloride (10 ml) under Ice-cooling, and the 
mixture is stirred at room temperature for 4 hours. The reaction mixture is washed with water and a saturated 

20 aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent Is evaporated under 

reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroformrmethanol = 30: 
1) to give 4-(t-butoxycarbonylamino)-1-(1-pentafluorophenoxycarbonyl-4-piperidinylmethyl)piperidine (740 mg). 

(2) To a solution of the above product (740 mg) in ethanol (10 ml) is added a 30 % solution of methylamine in 
ethanol (1.51 g), and the mixture is stin-ed at room temperature for 8 hours, and the solvent is evaporated under 

25 reduced pressure. The residue is dissolved in chloroform, and the solution is washed with water and a saturated 

aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is evaporated under 
reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform:methanol = 10: 
1) to give 4-(t-butoxycarbonylamino)-1-(1-methylcarbamoyl-4-piperidinylmethyl)piperidine (460 mg). 

(3) The above product is treated in a similar manner as in Reference Example 2 to give the desired compound. 

30 

Example A4 

Preparation of 4-amino-1 -(1 -carbamoyl-4-piperidinylmethyl)piperidine: 

35 [0110] 

(1) To a solution of 4-(t-butoxycarbonylamino)-1-(4-piperidinylmethyl)piperidine (590 mg) in methylene chloride 
(30 ml) is added trimethylsilyl isocyanate (220 mg) under ice-cooling, and the mixture is stirred at room temperature 
for 8 hours. The reaction mixture is washed with water and a saturated aqueous sodium chloride solution, dried 
over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. The residue Is purified 
by silica gel column chromatography (eluent; chloroform: methanol = 10:1) to give 4-(t-butoxycarbbnylamino) - 
1-(1-carbamoyl-4-piperidinylmethyl)piperidine (540 mg). 

(2) The above product is treated in a similar manner as in Reference Example 2 to give the desired compound. 
45 Example A5 

Preparation of 4-amino-1-(1-methoxycarbonyl-4-piperidinylmethyl)-piperidine: 

[0111] The desired compound is obtained in a similar manner as in Example 1 as described below and Reference 
so Example 2 except that methyl chloroformate (= methyl chlorocart>onate) is used instead of dimethylcarbamoyi chloride 
in Example A-(2). 



55 
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Example A6 

Preparation of 4-amino-1-(1-piperidinecarbonyl-4.pipericlinylmethyl) piperidine: 
[0112] 

(1 ) Similar procedures as Example 1 are repeated except that phenyl chloroformate "sed instead oltfm^J- 
Urbamoyl chloride in Example A-(2)togive4-(t-butoxycart)onylaminoV1-(1-phenoxyw 

?2) SimSTr procedures as Example 55 are repeated except that the above product and piperidine are ir.sl^_ 

ofVamino-5-chloro-2-methoxy-N-l1-(1-phenoxycarbonyl-4-piperidinylmethylH-P'Pend.nyJ-t^^^^^ 

relidine In Example 55 as described below, respectively, to give 4-{t-butoxycarbonylam.no^1-(1-prpendlnecarbo- 

Thfa^,tTc^*^^^^^^^^^ a Similar manner as in Reference Example 2 to give the desired compound. 
Example A7 

Preparation of 4-amino-H1-(3-methoxypropionyl)-4-piperidinylmethyl)piperidine: 
[0113] 

(1 ) Similar procedures as Example 60 are repeated except that 4-(t-b"to;^^*°"y'«'"'"°)-^;;^ J^^^^ 
piperidine. and 3-methoxypropionic acid are used instead of 4-methoxyben20ic acd m Example 60 as descnbea 
below to give 4-(t-butoxycarbonylaminoV1-[1-(3-methoxypropionylH-piperidinylmethyl]p.pendme 
?2) The above product is treated in a similar manner as in Reference Example 2 to give the desired compound. 

Examples A8-A10 

roi14l The following compounds are obtained in a similar manner as in Example 1 or 72 as described ^^f^ 
Refllcl ExLZr2 excep^^ that the corresponding starting compounds are used instead of dimethyicarbamoyl chio- 
ride in Example A-(2). 

Example A8 ) 

4.Amino-1-[1-(1-morphollnecarbonylH-Pipe"dinylmethyl]piperidine 
(Example A9) 

4-Amino-1 -(1 -acetyl-4-piperidlnylmethyl)piperidlne 

(Example A10 ) 

4-Amino-1-(1-dimethylsuIfamoyI-4-plperidinylmethyl)piperidlne 
Reference Example B 

Preparation of 4-amino-5-chloro-2-methoxy.N.l1.(4^)iperidinylmethyl) 4-piperidinyl]benzamide: 
[0115] 

(1)To1-(1-benzyloxycarbonyl-4-piperidinylmethylH-(t-butoxyK:a^^^^^ 

solution of hydrochloric acid in ethanol (60 ml) under ice-cooling. and the mixture .s stirred at ^^^^^^^^^ 
for one hour'and the solvent is evaporated under reduced pressure. To the residue ^^^^^ ^^^^^^^^^^^ 
(100ml).andthenthereto are further added successively 4.amino.5^hloro.2.meth^^^^^^ 

l(3-dimethylaminopropyl)carbodiimide hydrochloride (5.4 g). and triethylam.ne (27 ml) 

m xture is stirred at room temperature for 3 hours. The reaction mixture is washed successively witti water a 
«d ai^^^ hydrogen carbonate solution, water, and a saturated aqueous sodium ch.onde^^^^^^^^^ 

dried over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. The residue is 
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purified by silica gel flash column chromatography (eluent; chloroform:methanol = 20:1 ) to give 4-amino-N-[1-(1-be^ 
zyloxycarbony!-4-plperidlnylmethyl)-4-piperidinyl}-5-chloro-2-methoxybenzamide (10.2 g). 
(2) The above product is dissolved in chloroform (150 ml), and thereto are added anisole (19 ml), and methanesul- 
fonic acid (11.5 mi), and the mixture is heated under reflux for 3 hours. The reaction mixture is allowed to coot, 

s and most of the chloroform is removed by decantation. The residue is dissolved in water and washed with chloro- 

form. The aqueous layer is basified with potassium carbonate and extracted with chlorofonn. The extract is washed 
with a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is 
evaporated under reduced pressure to give the crude desired compound, which is further treated with fumaric acid 
by a conventional method to give the difumarate of the desired compound. 

10 M.p. 187-189*'C (recrystallized from ethanol) 

^H-NMR spectrum (CDCI3. 5 ppm): 1.00-1.17 (2H. m). 1.43-2.20 (12H. m). 2.53-2.67 (2H. m). 2.68-2.80 (2H. 
m). 3.02-3. 1 0 (2H . m), 3.88 (3H, s, OCH3), 3.99 (1 H, m), 4.39 (2H, s. NHg). 6.29 (1 H. s, Ph-H), 7.64 (1 H. d, J=7.7Hz. 
CONH),8.10(1H.s. Ph-H) 

^5 Reference Example C 

Preparation of 4-amino-5-chloro-N-[1 -(4-piperidinylmethyl)-4-piperidinyl>-2,3-dihydrobenzo[b]furan-7-cark>oxamlde: 
[0116] 

20 

(1 ) Methyl 4-aceylamino-5-chloro-2,3-dihydroben2o[b]furan-7-carboxylate (11 .3 g), which is prepared by the meth- 
od disclosed in Synlett. 1993. 269), is suspended in a mixture of methanohwater (1:1) (200 ml), and thereto is 
added dropwise a 2N aqueous sodium hydroxide solution (23 ml) under ice-cooling. The mixture is heated under 
reflux for 3 hours, and concentrated under reduced pressure to remove the methanol. To an aqueous solution of 

25 the residue is added a 2N aqueous hydrochloric acid solution, and the precipitated solid is collected by filtration, 

and dried to give 4-acetylamino-5-chloro-2.3-dihydroben2o[b]furan-7-cart)oxylic acid (10.5 g). 

(2) To a solution of the at>ove product (4.6 g) in dimethylformamide (60 ml) is added N.N*-carbonyldiimidazole (2.9 
g), and the mixture is stirred at room temperature for 30 minutes. To the mixture is further added dropwise a solution 
of 4-amino-1-(1-benzyloxycari>onyl-4-piperidinylmethyl)piperidine (6.0 g) in dimethylfomiamide (30 ml), and the 

30 mixture is stirred overnight at room temperature. The mixture is concentrated to dryness under reduced pressure, 

and the residue is dissolved in chloroform, washed successively with water and a saturated aqueous sodium 
chloride solution, and dried over anhydrous magnesium sulfate. The solvent is evaporated under reduced pressure 
to give crude 4-acetylamino-N-[1>(1-benzyloxycarbonyl-4-piperidinylmethyl)-4-piperidinyl]-5-chloro-2,3-dihyd- 
robenzo[b]furan-7-carboxamide (11.3 g) as an oily product. 

35 (3) To a solution of the atx>ve product (11 .3 g) in methanol (52 ml) is added dropwise 1 N aqueous sodium hydroxide 

solution (54 ml) under ice-cooling, and the mixture is heated under reflux for 5 hours. The reaction mixture is 
concentrated to dryness under reduced pressure, and the residue is dissolved in chloroform, washed successively 
with water and a saturated aqueous sodium chloride solution, and dried over anhydrous magnesium sulfate. The 
solvent is evaporated under reduced pressure to give crude 4-amino-N-[1-(1-benzyloxycarbonyl-4-piperidinylme- 

^ thyl)-4-piperidinyl]-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxamide (7.59 g) as an oily product. 

(4) The above product is treated in a similar manner as in Example B-(2) to give the desired compound. 

1H-NMR spectrum (CDCI3. 6 ppm): 0.95-1 .20 (2H. m), 1 .42-2.20 (12H. m). 2.50-2.65 (2H. m). 2.68-2.82 (2H, 
m). 3.00-3.12 (4H. m). 3.97 (1H, m). 4.26 (2H. brs, NHg). 4.77 (2H, t, J=8.1Hz), 7.25 (1H. d. J=7.8Hz, CONH), 
7.86 (1H, s. Ph-H) 

45 

Reference Example D 

Preparation of 4-amino-5-chloro-N-[1 -(4-piperidinylmethyl)-4-piperidinyl]-2,2-dimethyl-2,3-dihydrobenzo[b]fuFan- 
7-carboxamide: 

so 

[0117] 

(1 ) Similar procedures as Example C-(2) are repeated except that 4-amino-5-chloro-2.2-dimethyl-2.3-dihydroben- 
2o[b]furan-7-carboxync acid is used instead of 4-acetylamino-5-chIoro-2.3-dihydrobenzo[b]-furan-7-cartx)xcylic 

55 acid in Example C-(2) to give 4-amino-5-chloro-N-[1-(1-berizyloxycarbonyl-4-piperidinylmethyl)-4-piperidinyI]- 

2,2-dimethyl-2.3-dihydrobenzo[b]furan-7-carboxamide. 

(2) The above product is treated in a similar manner as in Example B-(2) to give the desired compound. 
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Example 1 

Preparation of 4-amino-5-chloro-N-[1 -(1 Hjlmethylcarbamoyl-4-piperidinylmethylH-P*»Peridinyl]-2-metho^ 

[0118] To a solution of 4-amino-5-chloro-2-nriethoxy-N-[1-(4-piperidinylmethyIH-P»Peridinyl]benzamide (610 mg) in 
methylene chloride (30 ml) is added triethylamine (0.22 ml), and further thereto is added dimethylcarbamoyl chloride 
(0.15 ml) under ice-cooling. The mixture is stirred at room temperature for 5 hours. The reaction mixture is washed 
with water and a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent 
is evaporated under reduced pressure. The residue is purified by basic silica gel column chromatography (eluent; 
chloroform) to give the desired compound (720 mg) as white amorphous. 

M.p. 124-126*'C (recrystallized from ethyl acetate-toluene) 
[01 19] The above obtained desired compound (free base) is dissolved in ethanol. and thereto is added fiimaric add, 
and the precipitated white crystals are collected by filtration, and dried to give the fumarate of the desired compound. 

M.p. 223-225^'C (recrystallized from ethanol) 

Examples 2-17 

[0120] Using various carbamoyl chlorides, thiocarbamoyi chorides or sulfamoyi chlorides instead of dimethylcar- 
bamoyl chloride, in Example 1 , the following compounds as listed in Table 3 are obtained in a similar manner as in 
Example 1. 
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Tables 



Hair^'^QCHa 



Ex. 
No 


A 


Q 


M.p. CC) 


Solv. for 
rectystaL 


2 


-CO-N(Et)a 


Pumaxate 


164-166 


E 


3 


-CO-N(iPr)a 


1 /2 Fumarate, 
1/2 EtOH 


192-194 


E 


4 


-CO-N(Me)Et 


Fumarate, 1/4 HjO 


205-207 


B 


5 


-CO-N(Me)Rr 


FUmarate, 1/4 H3O 


191-193 


E 


6 


-CO-N(Me)iPr 


Fuinarate, 1/4 H2O 


206-208 


E 


7 


-CO-N(Me)CHaCH(McJa 


Fumarate, 1/4 H2O 


190-192 


E 


8 


-CO-N(Me)Ph 


Fumarate 


171-173 


E 


9 


-CO-N(Ph)2 


Fumarate, 1/4 HaO 


163-165 


E 


10 


-CS-N(Me)2 


Fumarate 


212-214 


E 


10a 


-CS-N(Me)a 




136-138 


MEK-T 


11 

12a 


-CS-N(Et)a 
-COhO 


Fumarate. 1/2 H^O 

Fumarate 

1/4 HaO 


171-173 
156-158 


E 
E 
EA-T 


13 




Fumarate 


227-229 


e 


14 




Fumarate, 1/4 HjO, 
1/4 EtOH 


236-238 


E 


15 




2 Fumarate, 1/4 KjO, 
1/4 EtOH 


204-206 


E 


16 


.S02N(Me)2 


Fumarate 


215-217 


E 


17 




Fiimarate 


225-227 


E 



Examples 18-23 

[0121] The following cx)mpounds as listed In Table 4 are obtained in a similar manner as in Example 1 except that 
4-amino-5-chloro-N-[1-(4-piperidinylmethyl)-4-piperidinyll-2,3Kiihydroben2o[bl^ and the corre- 

sponding various carbamoyl chlorides or thiocarbamoyl chlorides are used instead of 4-amino-5-chloro-2Hmeth- 
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oxy-N-(1-(4-piperidinylmethyl)-4-Piperidinyl]benzamide and dimethylcarbamoyi chloride in Example 1. respectively. 
However, the compounds of Examples 22 and 23 are obtained in a similar manner as in Example C-(2) by using Ihe 
corresponding starting compounds. 



Table 4 




CONH-^^ y-CH2-^~)^-A 



Ex. 
No. 



18 -CO-N{Mc)a 

19 -CO-N(Et)2 

20 -CS-N(Mc)a 
20a -CS-N(Me)a 

21 "-CO<D 

22 -CO-NHa 

23 -CO-NH(Me) 



Pumarate 
Pvimarate 

1/2 Pumarate, MeOH 

Pumarate 
1/2 Pumarate 
Pumarate, 1/4 HgO 



M.p. fC) 


Solv. for 
reciystal. 


222^225 


E 


172-174 


E 


165-168 


M 


179-180 


CP-EA 


229-231 


M-E 


205-207 


M-E 


212-214 


M-E 



Example 24 

Preparation of 4-am!no-5-chloro-N-[1 -(1 -diniethylthiocarbarnoyl-4-piperidinyIrnethylH-pipe"diriyl]-2.2-^ 
2,3-dihydrobenzo[b]-furan-7-carboxamide: 

[01 22] The desired compound is obtained in a similarmanneras in Example 1 exceptthat4-amino-5-chloro-N-[1-(4-pip- 
eridinylmethyl)-4-P'Peridinyl]-2,2-dimethyl-2,3-dihydrobenzotb]furan-7-carboxamide and dimethylthiocarbamoyi chlo- 
ride are used Instead of 4-amino-5-chloro-2-methoxy-N.[1-(4-plperidinylmethyl)-4-P'Peridlnyl]benzamide and dimeth- 
ylcarbamoyi chloride in Example 1 . respectively. 

[0123] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added fumaric acid, 
and the precipitated crystals are collected by filtration, and dried to give the fumarate of the desired compound. 
M.p. 193-195**C (recrystallized from ethanol) 



Example 25 

Preparation of 4-amino-5-chloro-N-[1 -(1 -dimethylcarbamoyM-piperidinylmethylH-piperidinyl]-2-ethoxybenzamide: 

[0124] Similar procedures of Example C-(2) are repeated except that 4-amino-5-chloro-2-ethoxybenzoic acid and 
4-amino-1-(1-dimethyl-carbamoyl-4-piperidinylmethyl)piperidine are used instead of 4-acetylamino-5-chloro-2.3-dihy- 
drobenzo[b]furan-7-carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)piperidine in Exarnple 
C-(2), respectively, and the obtained compound is recrystallized from ethanol to give the 1/2 ethanolate of the desired 
compound. 

M.p. 207-209'*C (recrystallized from ethanol) 
[0125] The desired compound (free base) thus obtained is dissolved in ethanol. and thereto is added fumaric acid, 
and the precipitated crystals are collected by filtration, and dried to give the fumarate • 1/4 hydrate of the desired 
compound. 

M.p. 203-205*'C (recrystallized from ethanol) 
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Example 26 

Preparation of 4-amino-5-bromo-N-[1 -(1 -dimethylcarbamoyl-4-pjperldinylmethyi)-^ 

[0126] The desired compound is obtained in a similar manner as in Example C-{2) except that 4-amino-5-bromo- 
2-methoxybenzoic acid and 4-amlno-1-(1-dimethylcarbamoyM-piperidinylmethyl)piperidine are used instead of 
4-acetylamino-5-chIoro-2,3-dihydroben2ofb]furan-7-carboxylic add and 4-amino-1-(1-benzyloxycarbonyl-4-piperidi- 
nylmethyl)piperidine in Example C-(2), respectively. 

[0127] The desired compound thus obtained is dissolved in ethanol, and thereto is added fumaric add. and the 
precipitated crystals are collected by filtration, and dried to give the fumarate of the desired compound as white crystals. 
M.p. 226-230'>C (recrystallized from ethanol) 

Examples 27-36 

[0128] The compounds as listed in Table 5 are obtained in a similar manner as in Example C-<2) except that the 
corresponding starting compounds are used instead of 4-acetylamino-5-chloro-2.3-dihydroben2o[b]furan-7-cartx)xylic 
add and 4-amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)plperidine in Example C-(2). 



Table 5 







X 


^001 




CO-N<q2 






Hal 








•Q 




Ex. 
No. 








Q 


M.p. CO 


Solv. for 
recrytal. 


27 


Et 


Et 


Et 


1/2 Fumarate, I/2H2O, 
l/2EtOH 


154-157 


E 


27a 


Et 


Et 


Et 




164-165 


E 


28 


Pr 


Me 


Me 


Fumarate 


178-180 


E 


29 


Pr 


Et 


Et 


Fumarate, EtOH 


115-118 


E 


30 


iPr 


Me 


Me 


1/2 Fumarate, 1/4 RjO, 
EtOH 


202-205 


E 


31 


iPr 


Et 


Et 


Fumarate, EtOH 


114-117 


E 


32 


Et 




Fumarate 


211-213 


E 
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(Example 33) 

4-Amino-5-chloro-N-[1 -( 1 ^imethylthiocaitamoyl-4-piperidlnylmethylH-Piperidinyi>2-ethoxyben • fumarate 

1/2 hydrate: m.p. 210-212*C (recrystallized from ethanol) 



(Example 34) 

4-Amino-5-bromo-2-methoxy-N-[1 -[1 -(1 -pyn-olidinecarbonyl)-4-piperidinylmethyl]-4-piperldinyl]benzamide • fumarate: 
m.p. 221-225°C (recrystallized from ethanol) 



(Example 35) 

4-Amlno-5-bromo-N-[1-(1-carbamoyl-4-piperidinylmethylH-P»Perid>nyO-2-metho^^ • 1/2 fumarate • 

ethanolate: m.p. 228-230**C (recrystallized from ethanol) 



(Example 36) 

4-Amlno-5-bromo-2-methoxy-N-[1-(1-methylcarbamoyl-4-piperidinylmethyl)-4-piperidin • fumarate: m.p. 

206-208*'C (recrystallized from ethanol) 



Example 37 

Preparation of 4-ammo-5-chloro-2-methoxy-N41-(1-phenylcarbamoyl-4.piperidlnylmethyl)-^^ 

[0129] To a solution of chloromethyl N-phenylcarbamate (220 mg). which Is prepared by the method disclosed in 
Synth. Commun., 1996. 26, 4253, in ethanol (20 ml) is added dropwise a solution of 4-amino-5-chloro-2-meth- 
oxy-N-[1-{4-piperidinylmethyl)-4-piperidinyl]benzamide (910 mg) in ethanol (10 ml) at room temperature, and the mix- 
ture is stirred at room temperature for 7 hours. The mixture is concentrated to dryness under reduced pressure, and 
the residue is dissolved in chlorofomi. washed with water and a saturated aqueous sodium chloride solutiori. dried 
over anhydrous magnesium sulfate, and the solvent Is evaporated under reduced pressure. The residue is purified by 
silica gel column chromatography (eluent; chlorofonn:methanol = 30:1) to give the desired compound (480 mg) as 
white amorphous. 

[0130] The desired compound (free base) (470 mg) thus obtained is dissolved in ethanol, and thereto is added 
fumaric acid (110 mg), and the precipitated white crystals are collected by filtration, and dried to give the fumarate • 
1/4 hydrate (530 mg) of the desired compound. 
M.p. 212-214*'C (recrystallized from ethanol) 



Examples 38-51 

[0131] The compounds as listed in Table 6 are obtained in a similar manner as in Example 37 except that the cor- 
responding chloromethyl N-substituted cart>amates are used instead of chloromethyl N-phenylcarbamate in Example 
37. 
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Table 6 







^OCHa 


•Q 




No. 




Q 


M.p. CC) 


Solv. for 
reoystaL 


38 


ph-4-a* 


Pumarate. l/4Hr»0 


213-215 


E 


39 


Ph-4-OMe 


Pumarate^ 3/4H2O 


188-190 


M-E 


40 


Ph-4-Me 


Puxnarate^ I/2H2O 


197-199 


E 


41 


Ph-4-COOEt 


Pumarate, l/4HaO 


214-216 


E 


42 


Pr 


Pumarate 


215-217. 


E 


43 


iPr 


Pumarate 


209-211 


E 


44 


Bu 


Pumarate 


211-213 


E 


45 


iBu 


Pumarate 


220-222 


E J 


46 


tBu 


Pumarate 


203-205 


E 


47 








P* 
j& 


48 


Cycloproiyyl 


Pumarate 


213-215 


E 


49 


Qydopentyl 


Pumarate 


214-216 


E 


50 


CyclohesQTl 


Pumarate 


211-213 


E 


51 


Cyclohept^d 


Pumarate 


193-195 


E 



Ph-4-Cl means 4-chlorophenyl group. 



Example 52 



Preparation of 4-amino-5-chloro-N-[1 -(1 -phenylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2.3-dihydrobenzo[b] 
furan-7-carboxamide: 



[0132] The fumarate of the desired compound is obtained in a similar manner as in Example 37 except that 4-amino- 
5-chloro-N-[1 -(4-piperidinylmethyl)-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide is used instead of 4-amina- 
5-chloro-2-methoxy-N-[H4-piperidinylmethyl)-4'Piperidinyl]benzamtde in Example 37. 
M.p. 213-215''C (recrystatlized from ethanol) 
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Example 53 

Preparation of 4.amino-N-l1-(1-carbamoyl-4-piperidinylmethylH-piperidinyl]-5^ 

[01331 To a solution of 4-amino-5<hloro-2-methoxy-N-I1-(4-piperidinylmethyl)-4-Piperidinyl]benzamide (610 nr^) 
methylene chloride (30 ml) is added trimethylsilyl isocyanate (180 mg) under ice^ling. and the mixture is swreoa 
room temperature for 15 hours. The reaction mixture is washed with water and a saturated aqueous sodium OOM 
solution, dried over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. The r^ue 
is purified by basic silica gel column chromatography (eluent; chlorofonn: methanol = 40:1) to give 4-amino-5^io- 
ro-N^1-(1-carbamoyl-4-piperidinylmethylH-piperidinyl^2-methoxybenzamide (440 mg) as white amorphous. 
[01341 The desired compound (free base) thus obtained Is dissolved in ethanol. and thereto is added furnanc aao, 
and the precipitated white crystals are collected by filUation. and dried to give the 1/2 fumarate • 1/2 ethanolate of tne 
desired compound. 

M.p. 222-224''C (recrystallized from ethanol) 
Example 54 

Preparation of 4-amino-5-chloro-N^1-(1-ethylcarbamoyl-4-plperidinylmethyl)^iperidinyl]-2-methoxybenzam^^ 

[0135] The fumarate of the desired compound is obtained in a similar manner as in Example 53 except that ethyl 
isocyanate Is used instead of trimethylsilyl isocyanate in Example 53. 
M.p. 21 5-21 /"C (recrystallized from ethanol) 

Example 55 

Preparation of 4-amino-5-chloro-2-melhoxy-N-[1-[1-(1-pyrrolidinecarbonyl)-4-piperidinylmethylH-Piperidinyl^ 
benzamide (the same of the compound of Example 12): 

[01361 To 4-amino-5-chloro-2-methoxy-N41-(1-phenoxycart3onyl-4-piperidinylmethyl)-4-piperidinyl]benrami^ (1 
g) which is prepared in the same manner as in Example 1 except that phenyl chlorofbnnate is used instead 
ylcarbamoyi chloride, is added pyrrolidine (3 ml), and the mixture is heated under reflux for 10 hours. The mudures 
concentrated to dryness under reduced pressure, and to the residue is added chlorofom.. The f ° '^^^^^^^ 
water and a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is 
evaporated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chlorofonn. 
methanol = 40:1) to give the desired compound (790 mg) as white amorphous. 

[01371 The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added fumanc acta 
and the precipitated white crystals are collected by filtration, and dried to give the fumarate of the desired compouna 

as white crystals. 

M.p. 223-225''C (recrystallized from ethanol) 

Example 56 

Preparation of 4-amino-5-chloro-2-methoxy-N-I1-(1-methylcarbamoyl-4-piperidinylmethylH-Pipertdinynbenzamld^^^ 

[01381 To4-amino-5-chloro-2-methoxy-N.[1-(1-phenoxycarbonyl-4-piperidinylmethylH-piperidinyl]benMmide(880 
mg) which is prepared in a similar manner as in Example 1 except that phenyl chlorofomiate "J!^ 
ylcarbamoyi chloride, is added a 30 % soluUon of methylamine in ethanol (20 ml), and the mixture is Seated at 11 ff'C 
for 8 hours in a sealed tube. The mixture is concentrated to dryness under reduced P^"'«' a"^.*".*^®^^"^ 
added chlorofonn. The solution is washed with water and a saturated aqueous sodium chlonde solution, dned over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue is purified by silica gel column 
chromatography (eluent; chlorofom,:methanol = 20:1 -» 10:1) to give the desired compound (200 mg) as amorphous^ 
[01391 The desired compound thus obtained is dissolved in ethanol. and thereto is added fumanc acid, and the 
precipitated crystals are collected by filtration, and dried to give the fumarate 1 / 2 hydrate of the desired compound. 
M.p. 202-204"'C (recrystallized from ethanol) 
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Example 57 

Preparation of 4-amino-5-chloro-2-hydroxy-N-[1 -(1 -(1 -piperidinecarbonyl)-4-piperidinylmethyl]-4-piperidinyl] 
benzamide: 

[0140] The fumarate of the desired compound is obtained in a similar manner as in Example 55 except that piperidine 
is used instead of pyrrolidine in Example 55. 

M.p. 210-212**C (recrystallized from ethanol) 

Example 58 

Preparation of 4-amino-5-chloro-N-[1 -{1 -dimethylcarbamoyl-4-pipendinylmethyl)-4-piperidinyl]-2-hydroxybenzamide: 

[0141] The fumarate of the desired compound Is obtained in a similar manner as in Example C-(2) except that 4-ami- 
no-5-chloro-2-hydroxy-ben20ic acid and 4-amino-1-(1-dimethylcarbamoyM-piperidinylmethyl)-piperidine are used in- 
stead of 4-acetylamino-5-chloro-2,3-dihydroben2o[b]furan-7-carboxylic acid and 4-amino-1-(1-benzyloxycart>onyl- 
4-piperidinylmethyl)piperidine in Example C-(2), respectively. 
M.p. 211-213*»C (recrystallized from ethanol) 

Example 59 

Preparation of 4-amlno-5-chloro-2-hydroxy-N-[1-[1-(1-pyrrolidinecarbonylH-piperidinylmethyl]-4-piperi 
benzamide: 

[0142] The fumarate • 1/4 hydrate of the desired compound is obtained in a similar manner as in Example C-(2) 
except that 4-amino-5-chloro-2-hydroxybenzoic acid and 4-amino-H1-(1-pyrrolidinecarbonyl)-4-piperidinylmethyl]pip- 
eridine are used instead of 4-acetylamino-5-chloro-2.3-dihydrobenzo[b]furan-7-carboxylic acid and 4-amino-1-(1-ben- 
2yloxycarbonyl-4-piperidinylmethyl)piperidine in Example C-(2). respectively. 
M.p. 209-211 °C (recrystallized from ethanol-isopropanol) 

Example 60 

Preparation of 4-amino-5-chloro-2-methoxy-N-[1 -[1 -(4-methoxybenzoyl)-4-piperidinylmethyll-4-piperidinyll 
benzamide: 

[0143] To a solution of 4-amlno-5-chloro-2-methoxy-N-{1-(4-piperidinylmethyl)-4-P"Peridinyl]benzamide (610 mg). 
4-methoxybenzoic acid (220 mg). and benzotriazol-l-yloxytris(dlmethylamino) phosphonium • hexafluorophosphate 
(BOP reagent) (710 mg) in methylene chloride (30 ml) is added triethylamine (0.33 ml) at room temperature, and the 
mixture is stirred for 5 hours. The reaction mixture is washed with water, a saturated aqueous sodium hydrogen car- 
t>onate solution, and a saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, and the 
solvent is evaporated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; 
chloroform :methanol = 40:1 20: 1) to give the desired compound (650 mg) as yellow amorphous. 
[0144] The desired compound (free base) thus obtained is dissolved in ethanol. and thereto is added a solution of 
tumeric acid in ethanol, and the precipitated white crystals are collected by filtration, and dried to give the fumarate • 
monohydrate of the desired compound. 

M.p. 187-189*'C (recrystallized from ethanol) 

Examples 61-71 

[0145] The compounds as listed in Table 7 are obtained in a similar manner as in Example 60 except that the various 
carboxyltc acids are used instead of 4-methoxycart)oxylic acid in Example 60. 
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Table? 



Q 




Solv. for 



61 Ph-4-Me* Fumarate 

62 Ph-2-OMe-4-NH2-5-a I/4H2O 



63 -CHaOMe 

64 -(CHJa-OMe 

65 -(CHaVOH 

66 -lCH2)2-0Et 

67 -(CH^la-OEt 

68 -(CHJa-OPr 

69 -(CH2)3-COOMe 

70 Et 



Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 



71 Pr 

: Ph-4-Me means 4-methylpheiayl group 



207-209 
259-261 
209-211 
184-186 
213-215 
194-196 
190-192 
182-184 
201-203 
230-232 
222-224 



E 
M-B 
E 
E 
E 
E 
E 
E 
E 
E 
E 



Example 72 

preparation of 4-amino-N.l1-(1-benzoy.^-plper.d.ny.n.e«^^^^^^^ 
^01.e, TO a solution o. -min-c™^^^^^ 

'and triethylamine (0.22 ml) in methylene ^J'^^'^^^ ^^^^^^^^ and a Lturated aqueous sodium chlonde 

the mixture is stirred for 5 hours. The ^ f I' under reduced pressure. The residue 

(610 mg). ,. 
M.p. 114-116''C (recrystallized from ethanol) 



Examples 73-78 



, obtained in a similar manner as In Example 72 except that various 
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Tabled 



5 








7 








OCH3 


•Q 




1/i 

IV 


Ex. 
No. 




Q 


M.p. (X) 


reciystal. 




73 


Ph-4-a 


Pumarate, I/4H2O 


222-224 


B 


IS 


74 


Ph-3 4 


.* 1/4H,0 


198-200 






75 


Me 


Pumarate 


229-231 


E 


20 


76 


-OMe 


Pumarate, I/2H3O 


233-235 


E 




77 


-OEt 


Pumarate 


220-222 


M-E 




78 


-COOEt 


Pumarate 


203-205 


E 


25 


* : Ph-3,4,5-(OMe)3 means 


3,4,5-trimethoayphenyl group. 





Example 79 

30 Preparation of 4-amino-5-chloro-N-[1 -(1 -formyl-4-piperidinylmethylH-piperidinyl]-2-methoxybenzamide: 

[0148] To a solution of imidazole (330 mg) in dimethylformamide (0.74 ml) is added trimethylsilyl chloride (0.61 ml), 
at room temperature, and the mixture is stirred for 20 minutes. To the solution is added 4-amino-5-chloro-2-meth- 
oxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]-benzamide (610 mg), and the mixture is stirred at room temperature for 

35 24 hours. To the reaction mixture is added a small amount of water, and the mixture is concentrated to dryness under 
reduced pressure. To the residue is added water, and the mixture is extracted with chloroform. The organic layer is 
washed with a saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, and the solvent is 
evaporated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform: 
methanol = 30:1 -> 20:1) to give the desired compound (200 mg) as amorphous. 

40 [0149] The desired compound (free base) thus obtained is dissolved in ethanol. and thereto is added a solution of 
fumaric acid in ethanol. and the precipitated crystals are collected by filtration, and dried to give the fumarate of the 
desired compound as white crystals. 

M.p. 206-208''C (recrystallized from ethanol) 

45 Example 80 

Preparation of 4-amino-5-chloro-2-methoxy-N-[1 -[1 -(4-methoxybutyryl)-4-piperidinylmethyl]-4-piperidtnyl]benzamide: 

[0150] The desired compound is obtained in a similar manner as in Example 60 except that 4-methoxybutyric acid. 
so which is prepared by the method disclosed in J. Org. Chem. 1994. 59, 2253, is used instead of 4-methoxybenzoic acid 
in Example 60. 

[0151] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added a solution of 
fumaric acid in ethanol. and the precipitated crystals are collected by filtration, and dried to give the fumarate of the 
desired compound. 
ss M.p. 200-202*'C (recrystallized from ethanol) 
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Example 81 

Preparation of 4-amino-5-chloro-2-ethoxy-N-[1-[H3-methoxypropionyl)-4i)iper^^ 

[0152] The desired compound is obtained in a similar manner as in Example C-(2) except that 4-amino-5K^toro- 
2-ethoxybenzoic acid and 4-amino-H1-(3-methoxypropionyl)-4-piperidinylmethyllpiperidine are used instead or 
4-acetylamino-5-chloro-2.3-dihydrobenzo[blfuran-7-carboxylic acid and 4-amino-1.(1-benzyloxycarbonyl-4-p.pendi- 
nylmethyl)piperidine in Example C-(2), respectively. ^ „ ,^i.H8«.rf 

[01531 The desired compound (free base) thus obtained is dissolved in ethanol. and thereto is added a solution « 
fumaric acid in ethanol. and the precipitated crystals are collected by filtration, and dried to give the fumarate • 1K 
ethanolate of the desired compound. 

M.p. 175-177°C (recrystallized from ethanol) 

Example 82 

Preparation of 4-amino-5-bromo-2Hnethoxy4<-[H1-(3Hrnethoxypropionyl)-4-piperidinylmethylH-Piperi^ 
benzamide: 

[01 54] The desired compound is obtained in a similar manner as in Example 81 except that 4-amino-5-bromo-2-meth. 
oxybenzoic acid is used instead of 4-amino-5-chloro-2-ethoxybenzoic acid in Example 81 . , , 

[01551 The desired compound (free base) thus obtained Is dissolved in ethanol, and thereto is added a solution ot 
fumaric acid in ethanol. and the precipitated crystals are collected by filtration, and dried to give the fumarate of the 

desired compound. 

M.p. 207-209''C (recrystallized from ethanol) 

Example 83 

Preparation of 4-amlno-5-broitro-2-methoxy-N-[1-(1-methoxycarbonyl-4-piperidinylmethylH-Piperidinyl]benzamite^ 

[01561 The desired compound is obtained in the same manner as in Example C-(2) except that 4-amino-5-broino- 
2-methoxybenzoic acid and 4-amino-1-(1-methoxycarbonyl-4-piperidinylmethyl)piperidine are used "istead of 
4-acetylamino-5-chloro-2.3-dihydrobenzo[b]furan-7-carboxylic add and 4-amino-1-(1-benzyloxycarbonyl-4-pipendi- 
nylmethyl)piperidine in Example C-(2). respecUvely. ^ . • -j-i ^ » ««i.,tinn of 

[0157] The desired compound (free base) thus obtained is dissolved in ethanol. and thereto is added a solution of 
fumaric acid in ethanol. and the precipitated crystals are collected by filtration, and dried to give the fumarate of the 
desired compound. 

M.p. 233-235''C (recrystallized from ethanol) 

Example 84 

Preparation of 4-amino-N-[1-l1-(2-butanon-3-ylH-piperidinylmethyll-4-piperidinyO-5^hloro-2-methoxy 

[0158] To a solution of 4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethylH-P«Peridinyllbenzamide (610 mg) in 
acetonitrile (30 ml) are added potassium carbonate (80 mg) and 3-chloro-2-butanone (220 mg). and the mixture is 
heated under reflux for 16 hours, and concentrated to dryness under reduced pressure. The residue is dissolved in 
chloroform, and the mixture is w/ashed with water and a saturated aqueous sodium chloride solution, ^ned over anhy- 
drous magnesium sulfate, and the solvent is evaporated under reduced pressure. The residue is purified by sHica ge^ 
column chromatography (eluent; chloroform.methanol = 15:1) to give the desired compound (640 mg) as a yellow oily 

[0159?' The desired compound (free base) thus obtained is dissolved in ethanol. and thereto is added a solution erf 
fumaric acid in methanol, and the precipitated crystals are collected by filtration, and dried to give the drfumarate • 1/4 
hydrate of the desired compound as white crystals. 

M.p. 268-270°C (recrystallized from methanol-ethanol) 

Examples 85-98 

[0160] The compounds as listed in Table 9 are obtained in a similar manner as in Example 84 except that various 
alkyi halide derivatives are used instead of 3-chloro-2-butanone in Example 84. 
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Table 9 



OCH3 



Ex, 
No. 


A 


Q 


M.p. {"C) 


Solv. for 
reciystal. 


85 




3/2 Fumarate, 3/4 EtOH 


202-204 


M-E 


86 


-pw POl^f 


3/2 Fumarate, 1/4 EtOH 


185-187 


E 


86a 


-PT4 POTJ> 


5/4 HjO 


97-100 


EA-HX 


87 


-PH POPfTUr*i\ 


2 Fumarate 


202-204 


E 


00 


- ( v^rlQ)3- vJ Me 


2 Fumarate, I/4H3O 


163-165 


B 


89 




2 Fumarate 


195-197 


E 


90 


-CHoCOOEt 


Fumarate 


193-195 


E 


91 


-(CHa)3-COOEt 


2 Fumarate 


203-205 


E 


92 


-(CHa)3-COOEt 


2 Fumarate 


177-180 


M-E 


93 


-(CH,)4-COOEt 


2 Fumarate 


184-186 


E 


94 


-(CHa)s-COOEt 


2 Fumarate, l/4HaO 


177-179 


E 


95 


-(CHa)2-CH(Me)COOMc 


2 Fumarate 


191-193 


M-E 


96 


-CH(Me)COOEt 


3/2 Fumarate 


199-201 


E 


97 


-CH(Bt)-COOEt 


3/2 Fumarate, l/2HaO 


190-192 


E 


98 


-CH(Bu)COOEt 


3/2 Fumarate 


200-202 


E 



Example 99 

Preparation of 4-amino-N^1-[1-(2-butanorv1-ylH-piperidinylmethyrH-piperidin 
furan-7-carboxamide: 

[0161] The difumarate • 1/4 hydrate ♦ 1/2 ethanolate of the desired compound is obtained in a similar manner as in 
Example 84 except that 4-amino-5K:hloro-N41-(4-piperidinylmethyl>-4-piperidinylJ-2,3Kjihydrobenzo[b]furar^^ 
boxamide and 1-chloro-2-butanone are used instead of 4-amino-5-chtora-2-methoxy-N-[1-(4-piperidlnylmethylH-pip- 
eridinyl]benzamide and 3-chloro-2*butanone in Example 84, respectively. 
M.p. 21 0-21 3**C (recrystallized from ethanol) 



37 



EP 1 076 055 B1 

Exampie 100 

Preparation of 4-amlno-5-chloro-N-(141-(3-ethoxycarbonylpropylH-P»peridinylmethyI]-4-piperid 
2,3-dlhydrobenzo[b]furan-7-carboxamlde: 

10162] The difumarate of the desired compound is obtained in a similar manner as in Example 84 except that 4-amino- 
5-chloro-N-[1-(4-piperidinylmethylH-piperid'nyO-2.3KJihydrobenzo[b]fura^^ and ethyl 4-chlorobutyrate 

are used instead of 4-amino-5-chloro-2-methoxy-N-[1-(4-plperidinylmethyl)-4-piperidinyllbenzamide and S-chloro- 
2-butanone in Example 84, respectively. 

M.p. 188-189°C (recrystallized from ethanol) 

Examples 101-105 

[0163] The following compounds are obtained in a similar manner as in Example C-(2) except that the corresponding 
starting compounds are used Instead of 4-acetylamino-5-chloro-2,3-dihydrobenzoIb]furan-7-carboxylic add and4^mi- 
no-1-(1-benzyloxycarbonyl-4-piperidlnylmethyl)piperidine in Example C-(2). 

(Exampie 101 ) 

4-Amlno-N-[1-(lHdimethylcarbamoyl-4-piperidinylmethylH-P"peridinyll-5-iodo-2-methox^ • fumarate: m.p. 

232-234**C (recrystallized from methanol-ethanol) 

(Example 102) 

4-Amino-5-iodo-2-methoxy-N-[1-[1-(1-pynrolidlnecarbonylH-piperidinylmethyl]-4^ 
m.p. 235-237*'C (recrystallized from methanol-ethanol) 

(Exampie 103) 

4-Amino-5-chloro-N-[1 -[1 -(1 -morpholinecarbonyl)-4-piperidinylmethyl]-4-piperidinyl]-2.3Hjihydrobenzo[b]^^ 
7-carboxamide • fumarate • 1/4 ethanolate: m.p. 230-232'C (recrystallized from ethanol) 

(Example 104 ) 

N-[i-(i-Acetyl-4-piperidinylmethyl)-4-piperidinyl]-4-amino-5-chloro-2.3-dihydrobenzo[b]fur^ 
fumarate: m.p. 235-237**C (recrystallized from ethanol) 

( Example 105 ) 

4-Amino-5-chIoro-N-[1-(lKlimethylsulfamoyM-piperidinylmethyl)-4-piperidinyl]-2,3-dihydrobenzo[bl^ 
7-carboxamide • fumarate: m.p. 236-238°C (recrystallized from ethanol) 

Example 106 

Preparation of 4-amino-5-chloro-N-[1 -[1 -(1 -hexahydroazepinecarbonyl)-4-piperidinylmethylH-piperidinyl]- 
2-methoxybenzamlde: 

[0164] The fumarate of the desired compound is obtained in a similar manner as in Example 1 except that hexahy- 
droazepinecarbonyl chloride, which is prepared by a conventional method, is used instead of dimethylcarbamoyi chlo- 
ride in Example 1 . 

M.p. 213-215**C (recrystallized from ethanol) 
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Preparation 1 : Preparation of tablets: 



[0165] 



4-Ammo-5K:hiorO'N-[1-(1<limethylcarbamoyl-4-piperidinylmethylH-piperi 


5g 


fumarate 




Lactose 


80 g 


Com starch 


30 g 


Crystalline cellulose 


25 g 


Hydroxypropyl cellulose 


3g 


Light anhydrous silicic add 


0.7 g 


Magnesium stearate 


1.3 g 


[0166] The above components are mixed and kneaded in a conventional manner, and the mixture is granulated. The 


mixture is further tabletted to give 1.000 tablets (each 145 mg). 




Preparation 2: Preparation of capsules: 




[0167] 




4-Amino-5-chloro-N-[1-(1<Jimethylcarbamoyl-4-piperidinylmethyl>-4'Piperidinyl]-2-methoxybenzamide 


lOg 


fumarate 




Lactose 


160 g 


Com starch 


22g 


Hydroxypropyl cellulose 


3.5 g 


Light anhydrous silicic acid 


1.8 g 


Magnesium stearate 


2.7 g 



[0168] The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and 
each 200 mg of the resultant is packed into a capsule to give 1 ,000 capsules. 



Preparation 3: Preparation of powder 




[0169] 




4>Amino-5-chloro-N-[1-(lKJimethylcarbamoyl-4-piperidinylmethylH-piperidinyq-2Hr^ 


10 g 


fumarate 




Lactose 


960 g 


Hydroxypropyl cellulose 


25 g 


Light anhydrous silicic acid 


5g 



[0170] The above components are mixed by a conventional manner to give a powder preparation. 



Preparation 4 : Preparation of injection (amount for 1000 ampoules): 
[0171] 



4-Amino-5K:hloro-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]- 
2-methoxybenzamide fumarate 

Sorbitol 

Distilled water for injection 


10 g 

100 g 
q.s. 




Totally 2000 ml 



[0172] 4-Amino-5Kiiloro-N-[1-(lKiimethytcarbamoyl-4-piperidinylmethyl)-4-piperidinyn-2-mem^ fu- 
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marate and sorbitol are dissolved in a portion of distilled water for injection, and thereto is added a remaining portion 
of distilled water for injection to adjust the total volume of the mixture. The solution thus obtained is filtered through a 
membrane filter (0.22 ^m), and each 2 ml of the filtrate is filled into ampoules, which are further sterilized at 12rC for 
20 minutes. 

INDUSTRIAL APPLICABILITY 

[0173] The compound (I) of the present invention and a pharmaceutically acceptable acid addition salt thereof show 
a potent affinity for 5-HT4 receptors, and can be useful in the prophylaxis or treatment of various diseases such as 
gastrointestinal diseases (e.g., irritable bowel syndrome, flaccid constipation, habitual constipation, drug-induced con- 
stipation (e.g., constipation induced by morphine, a psychotropic), chronic diarrhea, etc.). central nervous diseases (e. 
g., schizophrenia, depression, disturbance of memory, anxiety, etc.), urinary diseases such as dysuria accompanied 
by urinary obstruction or prostatomegaly, or various gastrointestinal function disorders (e.g., anorexia, nausea, vom- 
iting, abdominal fullness, etc.) accompanied by the treatment of various diseases. Therefore, they are useful especially 
as a gastrointestinal motility enhancer or a gastrointestinal proktnetic agent. 



Claims 

1 . A compound of the formula (I): 



wherein Ar is a group of the following fomiula (Ar-1) or (Ar-2): 



(Ar-l) (Ar-2) 

(in which R"^ is a halogen atom, 

is a hydrogen atom or a C^-Cq alkyi group. 
R3 is a hydrogen atom, a C^-Cg alkyI group, or a Cg-Ce alkanoyi group. 
R"^ is a hydrogen atom or a C-i-Ce alkyI group, and 

R5 and R6 are the same or different and each a hydrogen atom or a C^-Cq alkyi group, and 
n is 1, 

A is a group of the following formula (A-1), (A-2) or (A-3) : 

-Z-N(Q^)(Q^) (A-1) 




(in which Z is -CO-, -CS- or -SO2-, 

and Q2 are the same or different and each a hydrogen atom, a C^-Cg alkyI group, a C3-C8 cycloalkyi group, a 
phenyl group which may be optionally substituted by one to three groups selected from a halogen atom, a C1-C4 
alkyI group, a C1-C4 alkoxy group, a C1-C4 alkoxycarbonyl group, a trifluoromethyl group, an amino group, a mono- 
or di- C1-C4 alkylamino group, a cyano group and a nitro group, or a phenyl C-1-C4 alkyI group in which the phenyl 
group may be optionally substituted by one to three groupes selected from a halogen atom, a C1-C4 alkyI group. 
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a C-,-C4 alkoxy group, a C-1-C4 alkoxycarbonyl group, a trifluoromethyl group, an amino group, a mono- or dl- C^-C4 
alkylamino group, a cyano group and a nitro group, or and Q2 may combine together with the nitrogen atom to 
which they bond to form a pyrrolidine ring, a piperidine ring, a hexahydroazepine ring, a morpholine ring, a thio- 
morpholine ring, or a piperazine ring having optionally a C^-Cg alkyi or benzyl substttuent on the other nitrogen 
atom); 



-COR^ (A-2) 

(in which is a hydrogen atom, a C^-Cq alky! group, a C^-Cg alkoxy group, a C-j-Cg alkoxycarbonyl group, a 
C^-Cg alkyI group being substituted by a hydroxy, C^-Cg alkoxy or C-i-Cg alkoxycarl>onyl group, or a phenyl group 
which may be optionally substituted by one to three groups selected from a halogen atom, a C1-C4 alkyI group, a 
C1-C4 alkoxy group, a C1-C4 alkoxycarbonyl group, a trifluoromethyl group, an amino group, a mono- or di- C1-C4 
alkylamino group, a cyano group and a nitro group); 



-(CH2)p-CH(R®)^OR® (A-3) 

(in which p is 0. 1, 2, 3, 4 or 5. 

R® is a hydrogen atom or a C^-Cg alkyI group, and 

R9 is a Ci-Cg alkyI group or a C^-C^ alkoxy group), 

or a pharmaceuticslly acceptable acid addition salt thereof. 

A compound according to claim 1, wherein in the formula (Ar-1), R^ and R3 are both hydrogen atoms and R* is a 
methyl group, an ethyl group, a propyl group or an isopropyt group, or in the formula (Ar-2), R2 and R^ are both 
hydrogen atoms, R^ and R^ are both hydrogen atoms or one of them is a methyl group, and the other is a hydrogen 
atom, and n is 1. or a pharmaceutically acceptable add addition salt thereof. 

A compound according to claim 2 of the formula (1-1) : 

R^v^j^rs^CONH--^^ (I-l) 



H2N ^ OR 



wherein R^ is a halogen atom. R41 is a methyl group, an ethyl group, a propyl group, or an isopropyl group, A^ is 
a group of the following formula (A^-1 ), (A''-2) or (A^-3): 



-Z-N(Q^^){Q^^) (A^-1) 

(in which Z is -CO-, -CS- or -SOg-. Q^^ and Q21 are the same or different and each a methyl group, an ethyl 
group, a propyl group, or an isopropyl group, or Q^Ms a hydrogen atom, and Q^^* is a cyclopentyt group, a cyclohexyl 
group, a cycloheptyl group, or a phenyl group which may be optionally substituted by a halogen atom, a C^-C4 
alkyI group or a C^-C^ alkoxy group or Q^^ and Q^i may combine together with the nitrogen atom to which they 
bond to form a pyrrolidine ring or a morpholine ring); 



-CO-R^^ (A^-2) 



(in which R^i is a hydrogen atom, a methyl group, an ethyl group, a propyl group, a methoxy group, an ethoxy 
group, a C^-C^ alkyI group being substituted by a methoxy. ethoxy. methoxycartx>nyl or ethoxycart>onyl group, or 
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a phenyl group which may be optionally subscituted by 1 to 3 groups selected from a halogen atom, a C1-C4 alkyi 
group, a C1-C4 alkoxy group and an amino group); 

- (CH2)p'-CH(R^^ >-COR^^ (A^ -3) 

(in which p' is 0, 1 or 2. R^i is a hydrogen atom, a methyl group, or an ethyl group. R^^ is a methyl group, 
an ethyl group, a methoxy group, or an ethoxy group), 
or a pharmaceuticaliy acceptable acid addition salt thereof. 

4. A compound according to claim 2 of zhe fonmula (l-V): 



H2N 

wherein R^ is a halogen atom, and Ai is a group as defined in claim 3, or a pharmaceuticaliy acceptable ackJ 
addition salt thereof. 



5. A compound according to claim 3 of the fonmula (1-2): 



.11 ^ .coNH-^^^K:HH^ 



H2N OR 



wherein R^^ Is a chlorine atom or a bromine atom, R^i is a methyl group, an ethyl group, a propyl group, or an 
isopropyl group, R^^ is a hydrogen atom, a methyl group, or an ethyl group. R^2 \s a methyl group, an ethyl group, 
or an ethoxy group, and p" is 0. 1 or 2. 
or a pharmaceuticaliy acceptable acid addition salt thereof. 



6. A compound according to claim 2 of the formula (1-3): 




Q"' (1-3) 



wherein R^^ is a chlorine atom or a bromine atom. Z2 is -CO- or -CS-, |s a hydrogen atom, a methyl group, or 
an ethyl group. Q22 is a methyl group, an ethyl group, or a phenyl group, or Q^^ and Q22 may combine together 
with the nitrogen atom to which they bond to form a pyn-olidine ring, or a phamnaceutically acceptable acid addition 
salt thereof. 

7. A compound according to claim 2 of the formula (1-4): 



42 



EP 1 076 055 B1 




(1-4) 



wherein R^^ is a chlorine atom or a bromine atom, js a methyl group, an ethyl group, or an isoprt^yl group. 
Z2 is -CO- or -CS-, Q^^^ is a hydrogen atom, a methyl group, or an ethyl group, Q22* is a methyl group, an ethyl 
group, or a phenyl group, or 0^2* and Q22' may combine together with the nitrogen atom to which they bond to 
form a pyrrolidine ring, 

or a pharmaceutically acceptable acid addition salt thereof. 

8. A compound according to claim 2 that is selected from the following compounds: 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyM-piperidinylmethyl)^piperidinyl}-2,3-dihydroberiz^ 
7-carbixamide; 

4-amino-5-chloro-N-[1-(1-diethylcarbamoyl-4-piperidinylmethylH-P»peridinyl]-2,3-dihydrobenao[bl^ 
7-carboxamide: 

4-amino-5-chloro-N-[1'(1<limethylthiocarbamoyl-4-piperidtnylmethyl)-4-piperidinyl]-2.3-dihydrobenz 
furan-7-carboxamide; 

4-amino-5-chloro-N-(1-[1-(1-pyrrolidinecarbonyl)-4-piperidinylmethylH*Piperidiriyl]-2,3-di 
furan-7-carboxamide; and 

4-amino-5-chloro-N-[1-(1-phenylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2,3-dihydrobenzo[b^ 
7-carboxamide. 

or a phannaceutically acceptable acid addition salt thereof. 

9. A compound according to claim 2 that is selected from the following compounds: 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyI]-2-methoxybenzamide 
4-amino-5-chloro-N-[1-[1-(N-ethyl-N-methylcarbamoyl)-4-piperidinylmethyl]-4-piperidinyl]-2-met^ 

mide; 

4-amino-5-chloro-2-methoxy-N-[1-{1-(N-methyl-N-phenylcarbamoyl)-4-piperidinylmethyl]-4-piperidin^ 
zamide; 

4-amino-5-chloro-N-[1-(1-dimethylthiocarbamoyM-piperidinylmethyl)-4-piperidinyl]-2-methoxybenzamide; 

4-amino-5-chloro-2-methoxy-N-[1-[1-(1-pyrrolidinecarbonyl)-4-piperidinylmethyl]-4-piperidinyl]benza^^^ 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4*piperidinyl]-2-ethoxybenzam'^^^^ 

4-amino-5-bromo-N-[1-(1-dimethylcarbamoyl-4-plperidinylmethyl)-4-ptperidinyt]-2-methoxybenzamide; 

4-amino-5-chloro-N-[1-(1-diethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-ethoxybenzamide; 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-isopropoxybenzamide; 

4-amino-5-broma-2-methoxy-N-[1-[1-(1-pyn*olidinecarbonyl)-4-piperidinylmethyl]-4-piperidinyl]ber»zamide; 

4-aminO'5-chloro-2-methoxy-N-[1 -(1 -phenylcarbamoyl-4-piperidinylmethyt]-4-piperidinyl]benzamide, and 

4-amino-5-chloro-2-methoxy-N-[1-[1-(2-butanon-3-yl)-4-piperidinylmethyl]-4-piperidinyl]benzamide, 

or a pharmaceutically acceptable acid addition salt thereof. 

10. A compound according to claim 3, which is N-[1-(1-acetyl-4-piperidinylmethylH-piperidinyl]-4-amino-5-chloro- 
2-methoxybenzamide. 

11. A compound according to claim 3, which is 4-amino-5-chloro-2-methoxy-N-(1-(1-(3-methoxy-propionyl)-4-piperid- 
inylmethyl) -4-piperidtnyl]benzamide. 

12- A pharmaceutical composition, which contains as an active ingredient a compound as claimed in any one of claims 
1 to 11 , or a pharmaceutically acceptable acid addition salt thereof. 

13. A process for preparing a compound of the formula (I) as defined in claim 1 : 
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Ax— CONH —(^ \f— CH2-^~^N-A 



II) 



or a pharmaceutically acceptable acid addition salt thereof, which comprises the following process (a), (b), (c). (d), 
(e). or{0: 

(a) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-1 ). reacting 
a compound of the fonmula (II): 

At — CONH -^^N— CHg-^^NH 
wherein Ar is the same as defined in claim 1 with a compound of the formula (III): 

X-2-N(Q^)(q2) (III) 
wherein X is a halogen atom, and 2, and Q2 are the same as defined in claim 1; 

(b) when the compound (I) is a compound of the fonmula (I) wherein A is a group of the formula (A-1), is a 
hydrogen atom, and 2 is -CO- or -CS-. reacting a compound of the fomiula (II): 

wherein Ar is the same as defined in claim 1, with a compound of the formula {IVa) or (IVb): 

0=C=N-Q^^ (IVa) 

S=C=N-Q^ (IVb) 

wherein Q23 is the same substituents as those defined in claim 1 for the above Q2, or a trimethylsilyl group; 

(c) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-1), and 2 
is -CO-, reacting a compound of the formula (V): 

Ar— CONH — ^ /J— CH2-(^ \f— CO— (V) 

wherein is a leaving group, and Ar is the same as defined in claim 1, with a compound of the formula (VI): 

HN(Q^)(Q^) (VI) 

wherein Q1 and are the same as defined in claim 1; 

(d) reacting a compound of the fomnula (VII): 

Ar-COOH (VII) 
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wherein Ar is the same as defined above, or a reactive derivative thereof, with a compound of the formula (VIII): 



20 
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H2N— \-CH2—(^ti-^ 



(VllI) 



wherein A is the same as defined in claim 1 ; 

(e) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-2), reacting 
10 a compound of the formula (II): 



15 A r-C O n V 1^ ^ n ^ ■ -V fJ H (11) 



wherein Ar is the same as defined in daim 1 , with a compound of the fomnula (A-2'): 

HO-CO-R^^ (A-2') 

wherein jg the same as R^, or a reactive derivative thereof, provided that when (1) R72 is a C^-Ce 
group being substituted by a hydroxy group, then a reactive derivative of the compound (A-2') should not be 
used, and when (2) R72 jg g C^-Cg alkoxy group, then an acid halide of the compound (A-2') is used; or 
(f) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-3), reacting 
a compound of the formula (II): 



Ar-C0^4H— < N— < NH ^^^^ 





wherein Ar is the same as defined in claim 1. with a compound of the formula (A-3') or (A-3"): 

M-(CH2)p-CH(R®)-COR^ (A-3') 

0=CH-(CH2)p*-CH(R®)-C0R® (A-3") 

wherein M is an alcoholic reactive ester residue, p' is 1 . 2. 3 or 4, and R®. R^ and p are the same as defined 
in claim 1 . and if necessary, followed by converting the product into a pharmaceutical ly acceptable acid addition 
salt thereof. 

14. A compound as claimed in any one of claims 1 to 11 for use as a pharmaceutical. 

15. A compound according to claim 14. or a pharmaceutically acceptable acid addition salt thereof, for use as a se- 
rotonin 4 receptor agonist for the treatment of a patient suffering from irritable bowel syndrome, flaccid constipation, 
habitual constipation, drug-induced constipation, chronic diarrheal infant diarrhea, acute or chronic gastritis, reflux 
esophagitis. gastric neurosis, paralytic ileus after surgery, senile ileus, postgastrectomy syndrome, intestinal pseu- 
do-obstruction, anorexia, nausea, vomiting, abdominal fullness, upper abdominal discomfort, visceral pain, heart- 
burn or eructation. 

16. Use of a compound as claimed in any one of claims 1 to 11. or a pharmaceutically acceptable acid addition salt 
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thereof, in a method of preparing a medicament for the treatment of a patient suffering from irritable t)Owel syn- 
drome, flaccid constipation, habitual constipation, drug-induced constipation, chronic diarrhea, infant dianrhea, 
acute or chronic gastritis, reflux esophagitis, gastric neurosis, paralytic ileus after surgery, senile ileus, postgast- 
rectomy syndrome, intestinal pseudo-obstruction, anorexia, nausea, vomiting, abdominal fullness, upper abdom- 
inal discomfort, visceral pain, heartburn or eructation caused by lack of stimulation of serotonin 4 receptors. 

17. A compound according to claim 14, or a phannaceutically acceptable acid addition salt thereof, for use as a gas- 
trointestinal prokinetic agent. 

18. Use according to daim 16 in a method of preparing a medicament for the treatment of a patient suffering from a 
gastrointestinal motility disorders or gastrointestinal dysfunction. 

19. A compound of the formula (VIII): 



H^N ( N — CHj ( N-A (V^II> 





wherein A is the group as defined in claim 1 , or a pharmaceutically acceptable acid addition salt thereof. 

Patentansprilche 

1 . Verbindung der Formel (I) 

Ar-CDNH-(^N^CH,-(^N-A 

worin Ar eine Gruppe der folgenden Formel (Ar-1) oder (Ar-2): 



(Ar-l) 

ist (worin R'* ein Halogenatom ist, 

R2 ein Wasserstoff oder eine C-i-Cg-Alkylgruppe ist, 

R3 ein Wasserstoffatom, eine C^-Cg-Alkylgruppe oder eine C2-C6-Alkanoylgruppe ist. 
R* ein Wasserstoffatom oder eine C-i-Cg-Alkylgruppe ist und 

R5 und R6 gleich oder verschieden sind und jeweils fur ein Wasserstoffatom oder eine C^-Ce-Alkylgruppe 
stehen und 
n 1 ist), 

A eine Gruppe der folgenden Formel (A-1), (A-2) oder (A-3) ist: 

-Z-N(Q^)(Q^) (A-1) 
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(worin Z -CO, -CS- Oder -SO2- ist. 

und Q2 gleich oder verschieden sind und jeweils stehen fur ein Wasserstoffatom. eine Ci-Cg-AIkylgruppe. eine 
Ca-Ca-CycJoalkylgruppe. eine Phenylgruppe. die gegebenenfalls durch eine bis drei Gruppen substituiert sein 
kann, die ausgewShlt sind aus einem Halogenatom, einer C-|-C4-Alkylgruppe. einer C^-C4-Alkoxygruppe, einer 
Ci-C4-Alkoxycarbonylgruppe, einer Trifluormethylgruppe. einer Aminogruppe. einer Mono- Oder 
Di-C-,-C4alkylaminogruppe, einer Cyanogruppe und einer Nitrognjppe. oder eine Phenyl-Ci-C4-Alkylgruppe, in 
der die Phenylgruppe gegebenenfalls durch ein bis drei Gruppen substituiert sein kann, die ausgewahit sind aus 
einem Halogenatom, einer Ci-C4-Alkylgruppe, einer Ci-C4-Alkoxygruppe, einer Ci-C4-Alkoxycarbonylgruppe, ei- 
ner Trifluormethylgruppe, einer Aminogruppe, einer Mono- oder Di-Ci-C4-alkylaminogruppe, einer Cyanogruppe 
und einer Nitrogruppe, oder und Q2 zusammen mit dem Stickstoffatom. an das sie binden, einen Pyrrolidinring. 
einen Piperidinring, einen Hexahydroazepinring. einen Morpholinring. einen Thiomorpholinring oder einen Pipe- 
razinring bilden mit gegebenenfalls einem C^-Ce-Alkyl- oder Benzylsubstituenten an dem anderen Stickstoffatom); 



-CO-R^ (A-2) 

(worin P7 eine Wasserstoffatom, eine C,-C6-Alkylgruppe, eine C^-Ce-Alkoxygruppe, eine C^ -Cg-Alkoxycarbonyl- 
gruppe. eine Ci-Ce-Alkylgruppe. die durch eine Hydroxy-, C-j-Cg-Alkoxy- oder C^-Ce-Alkoxycarbonylgruppe sub- 
stituiert ist, Oder eine Phenylgruppe, die gegebenenfalls durch ein bis drei Gruppen substituiert ist, die ausgewahit 
sind aus einem Halogenatom. einer C)-C4-Alkylgruppe, einer Ci-C4-Alkoxygruppe, einer Ci-C4-Alkoxycarl>onyl- 
gruppe. einer Trifluormethylgruppe. einer Aminogruppe, einer Mono- oder Di-C^-C4-alky]aminogruppe, einer Cy- 
anogruppe und einer Nitrogruppe); 

- {CH2)p-CH(R®)-COR^ (A-3) 

(worin p 0, 1 , 2, 3, 4 oder 5 ist, 

R8 ein Wasserstoffatom oder eine Ci-Cg-Alkylgruppe und eine Ci-Ce-Alkylgruppe oder eine Ci-Cg-Alkoxygrup- 
pe ist) Oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

Verbindung nach Anspruch 1, worin in der Fonmel (Ar-1) R2 und R^ beide Wasserstoffatome sind und R* eine 
Methylgruppe. eine Ethylgnjppe. eine Propylgruppe oder eine Isopropylgruppe ist, oder in der Formel (Ar-2) R^ 
und R3 beide Wasserstoffatome sind, R5 und R^ beide Wasserstoffatome sind oder einer davon eine Methylgruppe 
ist und der andere ein Wasserstoffatom. und n fur 1 steht oder ein pharmazeutisch annehmbares Saureadditions- 
salz davon. 

Verbindung nach Anspruch 2 der Fonmel (1-1) 



worin Ri eine Halogenatom. R"*"* eine Methylgruppe. eine Ethylgruppe, eine Propylgruppe Oder eine Isopropyl- 
gruppe ist, A^ eine Gruppe der folgenden Formein (A^-1), (A^-2) oder (A^-S) ist: 

-Z-N(q")(Q^^) (A^-1) 

(worin Z -CO-, -CS- oder -SOj- ist, Q^^ und Q2i gleich oder verschieden sind und jeweils stehen fur eine 
Methylgruppe. Ethylgruppe. Propylgruppe oder Isopropylgmppe oder Q'''^ ein Wasserstoffatom ist und Q2i eine 
Cyclopentylgruppe, eine Cyclohexylgruppe. eine Cydoheptylgruppe oder eine Phenylgruppe. die gegebenenfalls 
durch ein Halogenatom. eine C^-C4-Alkylgruppe oder eine C^-C4-Alkoxygruppe substituiert sein kann oder Q'*^ 
und zusammen mit dem Stickstoffatom. an das sie binden. einen Pyrrolidinring oder einen Morpholinring 
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bilden); 



-CO-R^^ (A^-2) 



(worin R^^ ein Wasserstoffatom, eine Methylgruppe, eine Ethylgruppe, eine Propylgruppe. eine Methoxy- 
gruppe, eine Ethoxygruppe, eine Ci-C4-AII<ylgruppe substituiert durch eine Methoxy-. Ethoxy-. Methoxycarbonyl- 
oder Ethoxycarbonylgruppe, oder eine Phenylgruppe. die gegebenenfalls durch 1 bis 3 Gruppen substituiert ist. 
ausgewahltaus einem Halogenatom, einerCi-C4-Alkylgruppe, einerCi-C4-Alkoxygruppe und einer Aminogruppe, 
ist); 

- (CH2)p*-CH(R®^ yCOR^^ (A^ -3) 

(worin p' 0. 1 Oder 2 ist. R^^ ein Wasserstoffatom. eine Methylgruppe oder eine Ethylgruppe 1st. R^^ eine 

Methylgmppe, eine Ethylgruppe, eine Methoxygruppe oder eine Ethoxygruppe ist). 
Oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

4. Verbindung nach Anspruch 2 der Formel (l-V) 



worin R^ ein Wasserstoffatom ist und A^ eine wie in Anspruch 3 definierte Gruppe ist. oder ein pharmazeutisch 
annehmbares Saureadditionssalz davon. 



5. Verbindung nach Anspruch 3 der Fonnel (1-2) 



>92 



worin ein Chloratom oder ein Bromatom ist. R^'' eine Methylgmppe. eine Ethylgruppe, eine Propyigruppe oder 
eine Isopropylgruppe ist. R82 ein Wasserstoffatom. eine Methylgruppe oder eine Ethylgruppe ist, R92 eine Methyl- 
gruppe. eine Ethylgruppe oder eine Ethoxygruppe ist und p" 0, 1 oder 2 ist. oder ein pharmazeutisch annehmbares 
Saureadditionssalz davon. 



6. Verbindung nach Anspnjch 2 der Formel (1-3) 
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worin ein Chloratom oder ein Bromatom ist, 2? fur -CO- Oder -CS- steht. Q''^ ein Wasserstoffalom. eine Me- 
thylgruppe oder eine Ethylgruppe ist. Q22 eine Methylgruppe, eine Ethylgruppe oder eine Phenylgruppe ist Oder 
Q''^ und Q22 zusammen mit dem Stickstoffatom. an das sie binden, einen Pyrrolidinring bilden, oder ein pharma- 
zeutisfch annehmbares Sdureadditionssalz davon. 

7. Verbtndung nach Anspruch 2 der Fonmel (1-4) 



worin R'''* ein Chloratom oder em Bromatom Ist, R'*^ eine Methylgruppe. eine Ethylgruppe oder eine Isopropyl- 
gruppe ist, 7? -CO- oder -CS- ist, Q^^' ein Wasserstoffatom, eine Methylgruppe oder eine Ethylgruppe ist, 
eine Methylgruppe, eine Ethylgruppe oder eine Phenylgruppe ist oder Q'>2* und 022* zusammen mit dem Stick- 
stoffatom. an das sie binden, einen Pyrrolidinring bilden. oder ein pharmazeutisch annehmbares Saureadditions- 
salz davon. 

8. Verbindung nach Anspruch 2, ausgewShIt aus den folgenden Verbindungen: 

4-Amino-5-ch!or-N-[1-{1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2.3-dihydrobenzo^ 
7-carboxamid; 

4-Amino-5-chlor-N-t1-(1-diethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2,3-dihydrobenzo[blfu 
7-carboxamid; 

4-Amino-5-chlor-N-[1-(lKJimethylthiocarbamoyl-4-pipertdinylmethylH-piperidinyq-2.3^ 
furarh7-carboxamid; 

4-Amino-5-chlor-N-[1-[1-(1-pyrroiidincarbonylH-piperi<jinylmethylH-piperidinyl]-2.3-dih^ 
7-cart>oxamid und 

4-Amino-5-chlor-N-[1-(lKJiphenylcarbamoyl-4-piperidinylmethyl)-4-piperidlnyq-2.3<lihydrobenzo[^^ 
7-carboxamid; 



9. Verbindung nach Anspruch 2, ausgew§hlt aus den folgenden Veri^indungen: 

4-Amino-5-chlor-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-methoxybenzamid; 

4-Amino-5-chlor-N-[1-[1-(N-ethyl-N-methylcait>amoylH'Piperidinylmethyl]-4-piperidinyl]^^^ 

mid; 

4-Amino-5-chlor-2-methoxy-N-[1-[1-(N-methyl-N-phenylcarbamoyl)-4-piperidinylmethyl]-4-piperidinyl]benza- 
mid; 

4-Amino-5-chtor-N-[1-(1-dtmethylthiocarbamoyl-4-piperidinylmethyl)-4-piperidiny]]-2-methoxyben 

4-Amino-5-chlor-2-methoxy-N-[1-[1-(1-pyrrolidincarbonylH-P^peridinylmethyq-4-piperidtnyl]benzamid; 

4-Amlno-5-chlor-N-[1-{1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-ethoxybenzamid; 

4-Amino-5-brom-N-(1-(1-dimethyIcarbamoyl-4-piperidinylmethyl]-4-piperidinyl]-2-methoxybenzamid; 

4-Amino-5-chlor-N-[1-(1-diethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-ethoxyl)enzamid; 

4-Amino-5-chlor-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-isopropoxybenzamid; 

4-Amino-5-broni-2-methoxy-N-{1-[1-(1.pyrrolidincarl)onylH-pjperidinyImethyl]-4-piperidiny^^ 

4-Amino-5-chlor-2-methoxy-N-[1-(1-phenylcarbamoyl-4-piperidinylmethyl>-4-piperidinyl]benzamid; und 

4-Amino-5-ch!or-2-methoxy-N-{1-[1-(2-butanon-3-ylH-P'PeridinylmethyQ-4-piperzdinyl]benza 

Oder ein pharmazeutisch annehmbares S3ureadditionssalz davon. 

10. Verbindung nach Anspruch 3. namlich N-[1-(1-acetyl-4-piperidinylmethyl)-4-piperidinyl]-4-amino-5-ch!or-2-me- 
thoxybenzamid. 




(1-4) 



Oder ein pharmazeutisch annehmbares Sdureadditionssalz davon. 
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1 1 . Verbindung nach Anspmch 3. namlich 4-Amino5-Chlor-2-methoxy-N-[1 -(1 -(3-methoxypropionyl)-4-piperidinylme- 
thyl)-4-piperidinyl]benzamid. 

12. Pharmazeutische Zusammensetzung, die als aktiven Bestandteil eine Verbindung nach einem der AnsprOche 1 
bis 11 Oder ein pharmazeutisch annehmbares SSureadditionssalz davon enthSlt. 

13. Verfahren zur Herstellung einer Verbindung der Fonnel (I) nach Anspmch 1: 



(I) 



Oder eines pharmazeutisch annehmbaren SSureadditionssalzes davon. das das folgende Verfahren (a), (b), (c), 
(d), (e) Oder (0 umfasst: 

(a) wenn die Verbindung (!) eine Verbindung der Fonnel (I) isl. worin A eine Gruppe der Fonmel (A-1) ist. 
Umsetzen einer Verbindung der Fonmel (II): 



worin Ar wie in Anspruch 1 definiert ist mil einer Verbindung der Fonmel (III): 

X-Z-N(Q^)(Q^) 0") 
worin X ein Halogenatom Ist und Z, Q'' und Q2 wie in Anspruch 1 definiert sind; 

(b) wenn die VertDindung (I) eine Verbindung der Formel (I) ist, worin A eine Gruppe der Fonmel {A-1) ist, 
ein Wasserstoffatom ist und Z -CO- Oder -CS- Ist, Umsetzen einer Veri^indung der Fonnel (II): 



At-tCONH --^"^W— CHa-^^^ 



worin Ar wie in Anspruch 1 definiert ist mit einer Vert^indung der Fonmel (IVa) Oder (IVb): 

0=C=N-Q^ (>Va) 

S=C=N-Q^^ (IVb) 

worin Q23 fur die selben Substituenten wie die in Anspruch 1 fur das oben genannte definierlen Substitu- 
enten oder eine Trimethylsilylgruppe steht; 

(c) wenn die Verbindung (1) eine Verbindung der Formel (I) ist. worin A eine Gruppe der Fonnel (A-1) ist und 
Z -COist, Umsetzen einer Verbindung der Formel (V): 
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CV) 



worin eine Abgangsgruppe ist und Ar genauso wie in Anspruch 1 definiert ist mit einer Verblndung der 
Formel (VI): 

HN(Q^)(Q^) (VI) 

worin und Q2 wie in Anspmch 1 definiert sind; 
(d) Umsetzen einer Verbindung der Formel (VII): 

Ar-COOH (VII) 
worin Ar wie oben definiert ist, Oder eines reaktiven Derivats davon mit einer Verbindung der Fomnel (VIII): 



worin A wie in Anspruch 1 definiert ist; 

(e) wenn die Verbindung (I) eine Verbindung der Fonmel (I) ist, worin A eine Gruppe der Fonmel (A-2) ist. 
Umsetzen einer Verbindung der Formel (II): 




Ar-CONH X ,^ L 

'ID 

worin At wie in Anspruch 1 definiert ist, mit einer Verbindung der Fomiel (A-2'): 

HO-COR^ (A-2*) 

worin dasselbe wie bedeutet. oder eines reaktiven Derivats davon, vorausgesetzt. dass wenn (1) R^2 
eine Ci-Cg-Alkylgruppe, die durch eine Hydroxygruppe substituiert ist. ist. ein reaktives Derivat der Verbindung 
(A-20 nicht venwendet werden soilte. und falls (2) R^^ ©ine Ci-Ce-Alkoxygruppe ist, ein Saurehalogenid der 
Verbindung (A-2') verwendet wird oder 

(f) wenn die Verbindung (I) eine Verbindung der Formel (I) ist, worin A eine Gruppe der Formel (A-3) ist. 
Umsetzen einer Verbindung der Formel (II): 
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Ar-CONH 



NH 



(II) 



worin Ar wie in Anspruch 1 definiert ist, mit einer Verblndung der Formel (A-3') Oder (A-3"): 



M-(CH2)p-CH(R°)-COR' 



(A-3') 



0=CH-(CH2)p'-CH{R°)-C0R" 



>9 



(A-3") 



worin M ein alkoholischer reaktiver Esterrest ist, p* 1 . 2. 3 Oder 4 ist und R^, R9 und p wie in Anspruch 1 definiert 
sind und, falls erforderiich. Umwandein des Produkts in ein phannazeutisch annehmbares Saureadditionssalz 
da von. 

14. Verblndung nach einem der Anspruche 1 bis 11 zur Verwendung als Arzneimittel. 

15. Verblndung nach Anspruch 14 oder ein pharmazeutlsch annehmbares Saureadditionssalz davon zur Verorendung 
als ein Serotonin-4-Rezeptor-Agontst zur Behandlung eines Patienten mit Reizdarmsyndrom. weicher Verstop- 
fung, chronischer Verstopfung, arzneimittelinduzierter Verstopfung. chronischer Diarrho, infantiler Dianrho. akuter 
Oder chronischer Gastritis, Refluxosophagitis, gastrischer Neurose, postoperativem paralytischem Ileus, senilem 
Ileus, postgastrectomischem Syndrom, intestinaler Pseudoobstruktion. Anorexie, Obelkeit. Erbrechen. abdomina- 
ler FQIIe, Unwohlsein im oberen Abdomen, visceralem Schmerz, Sodbrennen oder saurem AufstoRen. 

16. Verwendung einer Verblndung nach einem der Anspruche 1 bis 11 oder eines pharmazeutisch annehmbaren Sau- 
readditionssalzes davon in einem Verfahren zur Herstellung eines Arzneimittels fur die Behandlung eines Patienten 
mit Reizdarmsyndrom. weicher Verstopfung, chronischer Verstopfung, arzneimittelinduzierter Verstopfung. chro- 
nischer Diarrho. infantiler Diarrho, akuter oder chronischer Gastritis, Refluxosophagitis, gastrischer Neurose. post- 
operativem paralytischem Ileus, senilem Ileus, postgastrectomischem Syndrom, intestinaler Pseudoobstmklion. 
Anorexie, Obelkeit. Erbrechen, abdominaler Fulle. Unwohlsein im oberen Abdomen, visceralem Schmerz. Sod- 
brennen Oder saurem Aufstofien, hervorgerufen durch einen Mangel an Stimulation von Serotonin-4-Rezeptoren. 

17. Verblndung nach Anspruch 1 4 oder ein phamiazeutisch annehmbares Saureadditionssalz davon zur Venwendung 
als gastrointestinales prokinetisches Mittel. 

18. Venwendung nach Anspruch 16 in einem Verfahren zur Herstellung eines Arzneimittels zur Behandlung eines 
Patienten mit einer Storung der gastrointestinalen Motilitat oder einer gastrointestinalen Dysfunktion. 

19- Verblndung der Formel (VIII): 



worin A die wie in Anspruch 1 definierte Gruppe ist oder ein phanmazeutisch annehmbares Saureadditionssalz 
davon. 




tVIII) 
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Revendications 



1. Compose de formule (i) : 



Ar— CONH 




N— A 



(I) 



dans laquelle Ar est un groups de formule (Ar-1) ou (Ar-2) qui suit : 




OR* 




(Ar-2) 



(Ar-1) 



(ou R"" est un atome d'halogdne, 

R2 est un atome d'hydrogene ou un groupe alkyle en C^-C^, 

R3 est un atome d'hydrogene. un groupe alkyle en C^-Ce un groupe alkanoyle en C2-^6» 
R4 est un atome d'hydrogene ou un groupe alkyle en C^-Ce. et 

RS et R6. identiques ou dlff6rents, representent chacun un atome d'hydrogene ou un groupe alkyle en C-i-Cg. 

et 

n est 1), 

A est un groupe selon la fomiule suivante (A-1 ). (A-2) ou (A-3) : 



(ou Z est -CO-. -CS- ou -SOj-, 

et Q2, Identiques ou diff^rents, representent chacun un atome d'hydrogene. un groupe alkyle en Ci-Cq. 
un groupe cycloalkyle en C3-C3, un groupe phenyle qui peut eventuellement etre substltu6 par un a trois groupes 
choisis panni un atome d'halog^ne. un groupe alkyle en C1-C4, un groupe alkoxy en C1-C4. un groupe alkoxycar- 
bonyle en C1-C4, un groupe trifluoromethyle, un groupe amino, un groupe mono- ou dialkylamino en C1-C4. un 
groupe cyano et un groupe nitro. ou un groupe phenyl-(Ci-C4)-alkyle dans lequel le groupe phenyle peut even- 
tuellement etre substltu6 par un d trois groupes choisis parmi un atome d'halogene, un groupe alkyle en 0,-04, 
un groupe alkoxy en C1-O4, un groupe alkoxycarbonyle en C1-C4. un groupe trifluorom6thyle, un groupe amino, 
un groupe mono-ou dialkylamino en C^-04, un groupe cyano et un groupe nitro, ou 

et Q2.consideres ensemble, peuvent former avec Tatome d'azote auquel ils sont Ii6s, un cyde pyrrolidine, 
un cycle pip^ridine, un cycle hexahydroazepine. un cycle morpholine. un cycle thiomorpholine ou un cycle pipe- 
razine presentant eventuellement un substituant alkyle en C^-Ce ou benzyle sur I'autre atome d'azote) ; 



(ou P7 est un atome d'hydrogene. un groupe alkyle en C^-Cg. un groupe alkoxy en C^-Ce, un groupe alk- 
oxycarbonyle en Ci-Cg. un groupe alkyle en C^-Cq substitue par un groupe hydroxy, alkoxy en O^-Cq ou alkoxy- 
carbonyle en Ci-Cg. ou un groupe phenyle qui peut eventuellement etre substitue par un a trois groupes choisis 
parmi un atome d'halogene, un groupe alkyle en O1-O4, un groupe alkoxy en C1-C4. un groupe alkoxycarbonyle 
en O1-C4. un groupe trifluoromethyle, un groupe amino, un groupe mono- ou dK0i-O4)-alkylamino. un groupe 



-2-N(Q^)(q2) 



(A-1) 



-OO-R^ 



(A-2) 
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cyano et un groupe nitro) ; 

- (CH2)p-CH(R®)-COR® (A-3) 

(oupestO, 1,2. 3.4 ou 5, 
R8 est un atome d'hydrogene ou un groupe alkyle en C^-Ce. et 

R9 est un groupe alkyle en C^Cq ou un groupe alkoxy en Ci-Cg). 
ou Tun de ses sels d'addltion d'acide pharmaceutiquement acceptable. 

2. Compose sulvant la revendlcatlon 1, dans lequel dans la fomiule (Ar-1), R2 et R3 representent chacun I'atome 
d'hydrogene et R"* est un groupe methyle, un groupe ethyle. un groupe propyle ou un groupe tsopropyle, ou 
dans la formula (Ar-2), R2 et R^ representent chacun Tatome d'hydrogene, R^ et R^ sont tous deux Fatome d'hy- 
drogene ou I'un d'eux est un groupe methyle et Tautre est Fatome d'hydrogene. et n est 1. 

ou run de ses sels d'addition d'acide pharmaceutiquement acceptable. 

3. Compose suivant la revendication 2. repondant ^ la formula (1-1) : 




(I-l) 



dans laquelle R^ est un atome d'halogdne. R^^ est un groupe mdthyle. un groupe 6thyle. un groupe propyle ou 
un groupe isopropyle. est un groupe selon la formule suivante (A^-1), (A^-2) ou (Ai-3) : 

-Z-N(Q^^)(Q^^) (A^-1) 

(ou Z est -CO-. -CS- ou -SO2-. Q'*'* et Q2i , identiques ou differents, representent chacun un groupe methyle. 
un groupe ethyle. un groupe propyle ou un groupe isopropyle, ou est Tatome d'hydrogene, et Q21 est un groupe 
cyclopentyle, un groupe cyclohexyle. un groupe cycloheptyle. ou un groupe ph6nyle qui peut eventuellement etre 
substitue par un atome d'halogene. un groupe alkyle en C1-C4 ou un groupe alkoxy en C1-C4, ou Q^** et Q2i. 
consideres ensemble, peuvent former avec Tatome d'azote auquel ils sont liSs un cycle pyrrolidine ou un cyde 
morpholine) : 

-CO-R^^ (A^-2) 

(ou R^'* est un atome d'hydrogene, un groupe methyle, un groupe ethyle. un groupe propyle. un groupe 
methoxy, un groupe ethoxy, un groupe alkyle en C1-C4 substitue par un groupe methoxy. ethoxy, methoxycarbonyle 
ou ethoxycarbonyle ou un groupe ph6nyle qui peut eventuellement §tre substitu6 par un a trois groupes choisls 
parmi un atome d'hatogene. un groupe alkyle en C1-C4. un groupe alkoxy en C1-C4, et un groupe amino) ; 

- (CH2)p-CH(R®^ )-COR^^ (A^ -3) 

(ou p* est 0, 1 ou 2, R81 est un atome d'hydrogene ou un groupe methyle ou un groupe 6thyle, R?^ est un 
groupe methyle, un groupe ethyle. un groupe methoxy ou un groupe ethoxy). 
ou run de ses sels d'addition d'acide pharmaceutiquement acceptable. 

4. Compose suivant la revendication 2, repondant a la formule (1-1 ') : 
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dans laquelle est un atome d'halogene. et est un groupe tel que d6fini dans la revendication 3, ou Tun de 
ses sels d*addition d'acide pharmaceutiquement acceptable. 

Compost suivant la revendication 3, repondant d la formule (1-2) : 




dans laquelle R'*'* est un atome de chlore ou un atome de brome, R^"" est un groupe methyle, un groupe ethyle. 
un groupe propyle ou un groupe isopropyle, R^^ atome d'hydrogene, un groupe mettiyle ou un groupe 

ethyle. R^^ est un groupe methyle, un groupe ethyle ou un groupe ^thoxy, et p" est 0, 1 ou 2. 
ou run de ses sels d'addltion d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 2, r6pondant d la formule (1-3) : 




(1-3) 



dans laquelle R""^ est un atome de chlore ou un atome de brome. et Z2 est - CO- ou -CS-. est un atome 
d'hydrogene, un groupe methyle ou un groupe ethyle,Q22 est un groupe methyle, un groupe ethyle ou un groupe 
phenyle, ou Q^^ et Q22 peuvent former ensemble avec I'atome de cart>one auquel lis sont ii6s un cycle pyrrolidine, 
ou I'un de ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 2, r6pondant d la formule (1-4) : 
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,12' 

(1-4) 



H.N OR 



dans laquelle R^^ est un atome de chlore ou un atome de brome. est un groupe methyle. un groupe ethyle ou 
un groupe isopropyle. Z2 est -COou -CS-. Qi2' est un atome d'hydrog6ne. un groupe methyle ou un groupe ethyle. 
Q22' est un groupe methyle, un groupe ethyle ou un groupe ph6nyle. ou 0^2- ©t 022* peuvent former ensemble 
avec Tatome de carbone auquel ils sont lies un cycle pyrrolidine, 
ou run de ses sels d'additlon d'aclde pharmaceutlquement acceptable. 

8. Compos6 suivant la revendication 2. ledit compos6 6tant choisi parmi les suivants : 

4-amino-5-chloro-N-[1-(lKJim6thylcarbamoyM-piperidlnylm6thylH-P»p6ri^ 
7-carboxamlde ; 

4-amino-5-chloro-N-I1-(1<liethylcarbamoyl-4-piperidinylm6thylH-piperidm 

7-carboxamide : 

4-amino-5K:hloro-N-[1-(lKJimethylthiocarbamoyM-piperidinyImethylH-piperidinyl]-2,3Hlihyd^ 
ran-7-carboxamide ; 

4-amlno-5-chloro-N-I1-[1-(1-pyrrolidinecarbonylH-P'Peridlnylm6thylH-plperidinyl]-2,3 
ran-7-carboxamide ; et 

4-amino.5-chloro-N-[1-(1-phenylcarbamoyM.plperidinylmethylH-P>P^ridi 
7-carlx>xamide ; 

ou run de leurs sels d'addltion d'aclde phamiaceutiquement acceptables. 

9. Compos6 suivant la revendication 2. ledit compose etant choisi pamii les suivants : 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-pip6ridinylmethyl)-4-piperidinyl]-2-^^^ 
4-amino-5K;hloro-N-I1-[1-(N-^thyl-N-methylcarbamoylH-Pipe"<^'ny*"^^**^yfl^ 

2-methoxybenzamide ; .-^ m 

4-amino-5-chloro-2-m6thoxy-N-[1-[1-(NHTi6thyl-N-ph6nylcarbamoylH-piperidin 

benzamide ; 

4.amino-5-chloro-N-[1-(1-dim6thylthiocarbamoyl-4-piperidinylmethylH-P'Pe"di 

4-amino-5-chloro-2-methoxy-N-[1 -[1 -(1 -pyrrolidinecarbamoylH-piperidinylmethyl]-4-piperidinyl]benzamide ; 

4-amino-5H:hloro-N41-(1-dimethylcarbamoyM-piperidinylmethyl)-4-piperidinyl]-2-eth 

4-amino-5-bromo-N-[1-(lKJimethylcarbamoyl-4-piperidinylmethylH-P'Peridinyl]-2-methoxybenzami^ 

4-amino-5-chloro-N-I1-(lKJIethylcarbamoyl-4-piperidinylmethylH-P'Pendin 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-pip6ridinylm6thyl)-4-pip6ridinyO-2-i 

4-amino-5-bromo-2-methoxy.N-[1 -[1 -(1 .pyrrolidinecarbamoyl)-4-P'PeridinylmethylH-piperidinyl]benzamide ; 
4-amino-5-chloro-2-methoxy-N-t1-(1 phenylcarbamoylH-piperidinylm6thyl]-4-piperidinyl]benzamide ; et 
4-amino-5-chloro-2.m6thoxy-N-[1-[1-(2-butanon.3-ylH-pip6ridinylm6thy^ 

ou Tun de leurs sels d*addition d'acide phanmaceutiquement acceptable. 

10. Compost suivant la revendication 3. ledit compose etant le N-[1-(1.acetyl-4-piperidinylmethylH-piperidinylh 
4-amino-5-chloro-2-m6thoxybenzamide. 

11. Compose suivant ta revendication 3, ledit compose 6tant le 4-amino.5-chloro-2-methoxy-N-[1-(1-(3-m6thoxyl-pro- 
pionyl)-4-P*P^"d'"y*"^®^y'H-P>Pe"dinyl]benzamlde. 

12. Composition pharmaceutique contenant. en tant qu'ingredient actif. un compose selon I'une quelconque des re- 
vendications 1 a 11. ou I'un de ses sels d'addition tfacide pharmaceutlquement acceptable. 
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13. Proc6d6 pour la preparation d'un compose de formula (I) tel que d6fini dans la revendlcation 1 : 

Ar — CONH — ^ \ r— CH^ — A (I) 

10 ou Tun de ses sels d'addition d'aclde pharmaceutiquement acceptable, ledit proced6 comprehant le processus 

(a), (b). (c). (d), (e) ou (f) suivant : 

(a) quand le compose (I) est un compose de formule (I) ou A est un groupe de formule (A-1 ). on fait reagir un 
compose de formule (II) : 

Ar— CONH— ^ \ — CH^ -- ^ \ h (II) 



15 



20 



dans laquelle Ar est d^fini comme Indlqu6 dans la revendlcation 1, avec un compos6 de formule (III) : 

25 X.Z-N(Q^)(Q^) (III) 

dans laquelle X est un atome d'halog^ne, et 2, Q** et Q2 sont dSfinis comme indiques dans la revendlcation 1 ; 
(b) quand le compose (I) est un compose de formule (I) ou A est un groupe de formule (A-1), Q1 est un atome 
d'hydrogene. et Z est -CO- ou - CS-, on fait reagir un compose de formule (II) : 



30 
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so 
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Ar— CONH— ^ < 1 1 ) 



dans laquelle Ar est defini comme indique dans la revendlcation 1 . avec un compose de formule (IVa) ou (IVb) : 
40 0=C=N-Q^ (IVa) 

S=C=N-Q^ (IVb) 



dans lesquelles Q23 est un des groupes Q2 tels que definis dans la revendlcation 1. ou un groupe 
trimethylsilyle ; 

(c) quand le compose (I) est un compost de formule (I) oCi A est un groupe de formule (A-1) et Z est -CO-, 
on fait reagir un compose de formule (V) : 



Ar— CONH— ^ \ r— CH^— ^ \ — CO-L^ (V) 
dans laquelle est un groupe labile et Ar est defini comme indtquS dans la revendlcation 1 . avec un compost 
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de formule (VI) : 

HN(Q^XQ^) 

dans laquelle C et Q2 sont definis comme dans la revendication 1 : 
(d) on fait reagir un compost de fomiule (VII) : 



Ar-COOH 



(VII) 



dans laquelle Ar est d^fini comme indiqu6 plus haut. ou I'un des ses d6rives, avec un compos6 de fomnule 
(VIII) : 




dans laquelle A est defini comme indlque dans la revendication 1 ; 

(e) quand le compose (I) est un compost de fonnule (I) ou A est un groupe de formule (A.2). on fait r6agir un 
compose de formule (II) : 



Ar-CX)NHH^^N-CH,--<^^NH (II) 

dans laquelle Ar est defini comme indiqu6 dans la revendication 1 . avec un compos6 de formule (A-?) : 

HCM)0-R" <A-2') 

dans laquelle R^z est identique d R^. ou Tun de ses d6riv6s r6actifs. avec la condition que si (1) R^^ est un 
groupe alkyle en C^-Ce substitue par un groupe hydroxy, on n'utilise pas un d6riv6 rSactif du compose (A-z ). 
et si (2) R72 est un groupe alkoxy en Ci-Ce. on utilise un halog6nure d'acide du compos6 (A-2') ; ou 
(f) quand le compos6 (I) est un compos§ de formule (I) oCi A est un groupe de formule (A^). on fart rfeagir un 
composd de formule (II) : 



r— CONH CH2 / 



p^Y- — r*r\Knj — € w — — v NH (H) 

dans laquelle Ar est d6fini comme indiqufi dans la revendication 1 . avec un compost de formule (A-3') ou (A- 
3"): 

M-(CH2)p-CH(R*)-COR® (A-3') 
0=CH-(CH2)p.-CH(R^)-C0R® (^"3") 
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dans laquelie M est un reste d*ester alcoolique reaclif, p' est 1, 2. 3 ou 4, et R^, et p sont definis comme 
dans la revendicatlon 1. et si necessaire, on convertit ensuite le produit en un sel d'addition d'acide pharma- 
ceutlquement acceptable. 

14. Compose selon Tune quelconque des revendications 1 a 11 pour utilisation en tant que m6dicannent. 

15. Compose suivant ta revendication 14, ou Tun de ses sels d'addition d'acide phamriaceutiquement acceptables. 
pour utilisation en tant qu'agoniste de recepteur de la serotonine-4 pour le traitement d'un patient souffrant du 
syndrome de I'intestin irrite, de constipation flaccide. de constipation habltuelle, de constipation induite par une 
drogue ou une medication, de diarrhee chronlque. de dianliee infantile, de gastrite aigue ou chronique. d'oeso- 
phagite de reflux, de n6vrose gastrique, d'ileon paralytique apres chirurgie, d'ileon senile, du syndrome postgas- 
trectomlque, de pseudo-occlusion intestinale. d'anorexie. de nausee, de vomissement, de lourdeur abdominale 
(en anglais : "abdominal fullness"), de trouble de Tabdomen superieur (en anglais : "upper abdominal discomfort"), 
de douleur vlsc^rale, d*aigreur d*estomac ou d'^ructation. 

16. Utilisation d'un compose tel que revendique dans Tune quelconque des revendications 1 a 11 , ou I'un de ses sels 
d'addition d'acide pharmaceutiquement acceptables, dans un precede de preparation d'un medicament pour le 
traitement d'un patient souffrant du syndrome de I'intestin irrite. de constipation flaccide, de constipation habituelle. 
de constipation induite par une drogue ou une medication, de diarrhee chronique, de diarrhee infantile, de gastrite 
aigue ou chronique, d'oesophagite de reflux, de nevrose gastrique, d'ileon paralytique apres chirurgie. d'ileon 
senile, du syndrome postgastrectomique. de pseudo-occlusion intestinale, d'anorexie. de nausee, de vomisse- 
ment, de lourdeur abdominale (en anglais : "abdominal fullness"), de trouble de Tabdomen sup§rieur (en 
anglais : "upper abdominal discomfort"), de douleur vlsc^rale, d*aigreur d'estomac ou d'6ructation, dO d un d^faut 
de stimulation des recepteurs de la serotonine-4. 

17. Compose suivant la revendication 14. ou I'un de ses sels d'addition d'acide phamriaceutiquement acceptables, 
pour utilisation en tant qu'agent procin6tique gastro-intestinal. 

18. Utilisation suivant la revendication 16. dans un precede de preparation d'un medicament pour le traitement d'un 
patient souffrant de d6sordre de motility gastro-intestinale ou de dysfonctionnement gastro-intestinat. 

19. Compose repondant a la formule (VMI) : 



dans laquelie A est defini comme indiqu6 dans la revendication 1 , ou Tun de ses sels d'addition d'acide phanma- 
ceutiquement acceptables. 




(VIII) 



59 



THIS PAGE BUttlK«BPT< 



